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Wiiasiiiillieas Molds 


A Complete Description of the Methods of Making Plaster Molds for Finished Castings to Eliminate 
Machining Operations 


Written for The Metal Industry by EDWARD D. GLEASON 


COMPOSITION 

Plaster molds, so called, are composed of a base of 
plaster of paris with other elements, such as silex, 
(which is a trade name for a finely-powdered silicon), 
also pulverized mica, asbestos, etc. Plaster molds in the 
making and in the using involve certain conditions to 
insure success, which are practiced by a few prominent 
concerns to make brass castings in place of die-castings 
made in steel molds under pressure. Contrary to numer- 
ous statements made, it is not yet possible to produce 
die-castings on a commercial scale from anything but the 
white metal alloys, for the reason that steel die molds 
oxidize at a temperature below that which is required to 
melt brass, and consequently after a few hundred brass 


die castings have been made the accuracy of the die 1s 
impaired, and it is therefore, useless for the purpose. 
The future, however, is on the knees of the gods, and 


the problem of making brass die-castings under pressure 
may be solved. Until then the simple expedient of the 
plaster molds is resorted to. 
REQUIREMENTS 

The requisites in making these molds are sufficient 
strength to withstand the tendency to crack when baked 
at a high temperature, and to stand up.under the pressure 
used in pouring the hot metal into the mold. Porosity 
is required for the trapped air and gases given off by 
the melted metal during the casting ope ration and such 
ingredients as plaster paris and lime, plaster paris, brick 
dust and clay, which are added for strengthening the 
mold impair its closeness of texture, to the extent that 
the metal will not lie in the mold when poured. 

The mold must have a closeness of texture sufficient to 
enable it to take and retain the fine polish and sharp de- 
tails of the pattern. 


METHOD OF MAKING 


To accomplish this take seven parts of plaster of 
paris, 4 parts asbestos flour and 1 part of the very best 
finely divided fire clay, by measure, free from grit. Mix 
thoroughly in the dry state and make a sufficient quantity 
so that it can be kept for a stock mixture in a suitable 
container in a place free from moisture and dampness. 
It will be necessary to know how much of this mixture 
to take to fill the mold, both cope and drag and to allow 
for leveling off in conjunction with sufficient water to 
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make a “slush,” sufficiently tluid so that it can be poured 
over the pattern. The mixture and water are about 
equal in volume, the water being poured in a metal pail 
first and all of the mixture added to the water before it 
is stirred (never the reverse). Do not add the mixture 
gradually, but as stated above. Mix well by hand. 
Where this art is practiced on a large scale comme: 
cially and where 15,000 pieces are considered a small 
order, match plates and patterns properly gated with 
runners, are especially made for this purpose, for which 
the customer pays and which the company retains. In 
stead of one match plate with the pattern on the reverse 
sides, two plates are used with half of the pattern on 


either plate, with steady pins and holes inside of the 
snap flask, so that it can take the impression of the 
plaster. lor the proper alignment of the cope and drag 


side of the mold, when put together, the under side of 
the snaps have small steady pins which fit in holes made 
in the plate. This is done to save time in waiting for 
the plaster to set, which would be necessary should it be 
required to turn over the mold if the patterns are on 
the reverse side of the plate. The pattern is lightly 
brushed over with a soft brush and the best sperm oil. It is 
then blown off dry with air, the snaps are put in place 
in both plates, cope and drag, and the plaster poured over 
them until filled to running over. A soft brush is then 
taken and the plaster over the pattern agitated to remove 
trapped air, this being done quickly and actively. The 
plaster sets in 15 to 18 minutes, after which it is leveled 
off and turned over on a surface plate of glass, lightly 
and quickly rapped and lifted with a steady and even 
pull. The snaps are removed, the pouring sprue in the 
cope being cut with a pipe, and the mold then closed. 

Now take some suitable wire clamps bent at right 
angles on both ends and the proper length so that 
they can be pushed into the mold to hold the cope and 
drag together; two clamps on both sides of each. They 
are then laid on their long sides until ready to be baked in 
the oven. This is generally done at the end of the day’s 
run if there are sufficient molds to fill the oven. The 
depth of these molds is about one-third of that of a sand 
mold or about one inch above the pattern. 

Properly gated patterns without a match plate can 
be used, and a skilled molder can easily make the gates 
in the plaster. Metal patterns should be used. Modeled 
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work in wax, if it has not undercuts, can be readily and 
accurately reproduced and when the plaster is set, the 
wax can be picked or lifted out by taking a lump of 
wax and pressing it on the wax in the molds. Of course 
the modeled pattern will be destroyed. 


BAKING 


The oven for baking these molds should be one in 
which the heat can be regulated and to which there is 
connected a pyrometer, so that the temperature can be 
read without taking the chance of a guess as to what the 
temperature is. Gas and bunsen burners are ideal for an 
oven for this purpose. There should be suitable racks 
for placing the molds. After the molds are put in the 
oven on their edges, it is heated up to 800 degrees 
Fahrenheit, and the temperature must be constant for 
no less than 10 hours or more. Up to 16 hours will not 
harm, but a shorter time than that given is insufficient, 
for any moisture in these molds will cause the metal to 
“kick.” Do not put these molds in an oven with sand 
cores for they absorb moisture. 

POURING 

When the molds are ready for pouring they are taken 
from the oven and poured while they are hot. They are 
placed on inclined racks and there is an extension sprue 
of about two inches in height made of a suitable heat 
resisting material which extends over the entire top of the 
cope side of the mold. This has the sprue in it, and it 
extends over the sprue in the plaster mold. This is a 
plate made of a magnesia material of which a fire brick 
is made and is used constantly for this work. When this 
plate is in place a rectangular piece supported overhead 
is rapidly put in place about the centre of the plate and a 
wedge tapped under sufficiently to hold it down instead 
of weights, the work occupying but a few minutes. The 
purpose is to get production and save time. Extended 
sprues can be made of sand like a baked core-sand, or 
an extended sprue can be made of the plaster and made 
part of the cope and baked with it. The mold can be 
weighted down, as is common with sand molds. Before 
pouring have your metal ready so the molds will not be 
kept waiting. 

ALLOYS SUITABLE 

The highest melting alloys that can success‘ully be 
poured into the plaster molds are the common brasses 
with a copper base no higher than 65 per cent with the 
balance zinc. Small amounts of aluminum (a_ few 
ounces) are added to give it color; a few pounds of lead 
displacing an equal amount of zinc can be used. It is 
only necessary not to go above the copper content of 65 
and which can be alloyed with zinc, tin, aluminum, lead 
in numerous proportions to total 100 parts( keeping the 
tin as low as possible). A characteristic brass and which 
has a beautiful color of manganese bronze, in a tensile 
strength over 70,000 lbs. per square inch, an elongation 
over r cent, and which makes beautiful castings in 
plaster molds, with a surface finish of glass, is composed 
of 66 per cent copper, 32 per cent zinc, 11% per cent tin 
and ™% per cent aluminum. Aluminum and its alloys 
make beautiful castings, but it should be remembered 
that this is one of the white metals that is successfully 
die-cast under pressure and unless for an exceptional 
job of a few hundred and which at the same time re- 
quires accuracy and smoothness and for which it would 
not pay to make an expensive steel mold it should not be 
produced in plaster molds. If the foundryman is looking 
for this kind of business he can find it and it will pay if 
he knows how to charge for it. He can charge, for these 
castings can be taken from the mold so accurate as not 
to require any machining. It is this kind of jobs, espe- 
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cially very large ones, that die castings can not compete 
with for the reasons stated. White metal composed of 
50 parts tin and 50 parts zine and which has little or no 
shrinkage and which is used for patterns, can be cast 
smooth and with sufficiently accuracy, requiring only the 
labor of removing the gates and sprues, and the mold can 
be used at least a dozen times if required. Of course, 
brass patterns can be made and cast finished, but the mold 
can only be used once. High lead and copper alloys can 
be poured and accurately finished castings made in many 
numerous types of bearings, valves, etc. 


COPPER LEAD ALLOYS 


It is common knowledge to those versed in the art, 
that copper and lead have no affinity for each other, due 
to the high specific gravity and the low melting point of 
the lead over that of the copper, causing lead sweats and 
segregation when poured. There must be vehicles used 
to add to the alloy so that when it is cast the copper will 
suddenly freeze and hold the lead up in a finely divided 
state in a matrix of copper. At best, copper and lead are 
only mechanically mixed and not a true solution. 
Numerous substances have been used, of which the most 
common is sulphur, either in the form of sulphide of lead 
(native galena or lead ore) or a commercial stick sul- 
phur, for sulphur has an affinity both for copper and 
for lead. The vehicle that is recommended for an alloy 
of 60 per cent and 65 per cent copper, which has high 
lead content and especially adapted for plaster molds is 
the commercial virgin antimony, for antimony has an 
affinity for lead and copper as well as sulphur. In this 
particular example copper cannot be used under 60 per 
cent. The method of making this mixture is as follows: 

The copper (60 parts) is melted down in a crucible 
as is the usual custom. To this is added 5 per cent of 
lump antimony all at one time and vigorously stirred. 
[In another crucible or iron ladle have ready 35 parts 
of lead in the molten condition. After the antimony is 
added to the copper, the pot is immediately lifted and the 
molten lead poured into it. A good cover of charcoal 
should be added to the copper just at about the time of 
fusing which, after the lead is added, is carefully 
“skimmed” and the metal poured. This alloy can be 
poured into sand molds without lead sweats or segrega- 
tion, and when made into valve bodies cast in a sand 
mold, will stand a water pressure of from 1,500 up to 
3,000 Ibs. When making this alloy for sand molds, cop- 
per can be used up to 80 per cent, but the quantity of 
antimony is constant 5 per cent. 

Where it is necessary to use 50 per cent copper and 50 
per cent lead, which is used for metallic packing for 
superheated steam, as well as for piston rings and many 
other applications, 3 per cent of needles of antimony can 
be employed. This is constant for any quantity of 
copper and lead. In making this mix using needles of 
antimony (sulphide of antimony), place for example, 50 
lbs. of copper in the crucible and melt it down good and 
hot. And let me state that you cannot get it too hot, but 
you can get it too cold. To the melted copper, gradually 
add the antimony needles. in lumps and stir after each ap- 
plication, for this substance, quite the reverse of pure 
antimony, chills the copper. Then gradually add 50 Ibs. 
of lead and stir well after each application, for lead con- 
geals copper. When the iron stirrer is hot on the end and 
the metal runs off freely it is ready for pouring. Pour it 
good and hot, for the agitation of the sulphur in the melt 
may mislead you into thinking it is what is termed “danc- 
ing hot.” Use plenty of charcoal and skim well. When 
using this mix for sand castings, a medium grade sand 
should be used, and worked as dry as possible. If too 
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coarse, the metal will cut into it, if too fine the casting 
will blow. With the plaster molds none of these precau- 
tions is necessary. 

In the plaster molds alloys of any kind should remain 
in the mold for 15 to 20 minutes. Plaster molds when 
once used are useless, but can be used over again by re- 
grinding the material very fine and adding one. part to 
two parts of stock mixture. In making metal patterns for 
plaster molds 0.020 is added to compensate for shrink- 
age; an accuracy of 0.004 is obtainable by reason of the 
plaster setting before the pattern is lifted 


CASTING BRONZE 


Bronze poured in plaster molds do not make com- 
mercial castings, the high copper content, over 80 per 
cent, and the tin content up to 10 per cent, cuts into 
the mold and covers the casting with a coating of plaster 
that is hard to remove. When taken off is not smooth. 

Art work such as tablets, which are made of statuary 
bronze, can be made successfully with a flat sand cope, 
for the back of the tablet. When the plaster mold is 
poured and baked, it is placed with the design part of 
the tablet down, on a perfectly level following board, and 
rammed up with sand, the sand extending over one end, 
(pouring end) to allow for gates to be made leading into 
the plaster cast. A cope of sand with the face perfectly 
level is then rammed up and the pouring sprue cut out. 
The cope is then put in place over the drag in which is 
enclosed the plaster tablet; after weighing down it is 
poured. The hot metal is thus kept fluid in the pouring 
sprue of sand which leads to the sand in the drag and 
through the gates in the sand drag leading into the plaster 
mold, the gases naturally being carried off through the 
cope of sand. This procedure will successfully produce 
art work castings of bronze. If the plaster tablet is 
chilled, it can be rammed up with a torch just before 
closing the mold. 

Very fine and intricate core work can be made with the 
materials and proportions used for the making of the 
plaster mold, and used in conjunction with it, the cores 
being set in place and baked at the same time with the 
mold. The core box should be of metal and oiled, but 
if it is a wooden core box to be used for an odd jobb, it 
should be well oiled and afterwards rubbed with fine 
graphite as the chances are largely in favor of the plaster 
sticking to the wooden box. Plaster cores can also be 
used for sand molds, but keep the cores in the oven until 
you are ready for pouring, no matter if you have passed 
the time limit of the hours stated for baking, and if the 
time limit has passed, then reduce the temperature down 
to 300 degrees Fahr.; this applies to molds as well. 


SUBSTITUTES 


Numerous expedients have been tried to make molds 
of different compounds and elements under different con- 
ditions to facilitate this process. This includes plaster 
molds, the latter process aiding to the extent of allow- 
ing some one making, or who once upon a time was mak- 
ing brass die-castings, to save his face after broadly stat- 
ing he could make brass castings under pressure in steel 
die molds in commercial quantities, and which incidentally 
now allows the little fellow to take it up and apply to his 
foundry at a slight cost in comparison to the one higher 
up. They are trying to get away from plaster of paris 
and to get a substance which, by the addition of water, 
will set hard without external heat and which can 
be pulverized and used over exactly under the same con- 
ditions. Although some results have been obtained, the 
molds like plaster paris, have to be baked. One research 
department went further and dampened it with water to 
the consistency of regular molding sand; it had binding 
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properties and when rammed up into a mold, it made 
beautiful finished castings, of both brass and bronze, and 
although it did not have the same accuracy, it was sufti- 
cient tor the purpose. A permanent mold of asbestos 
fibre, which has been dampened with diluted silicate of 
soda (water-glass), so that it would just bind, was put in 
a strong iron mold and put under a pressure up to 15 
atmospheres, pressing out a surplus of the binder and 
making a solid enough, hard and porous mold, which, 
in addition was baked. The pressure was such that a 
metal pattern was made, with a base of lead and a little 
of bismuth and antimony, which was an expanding metal. 
The pressure to make the mold was such that the pattern 
could not be removed, at least not without ruining the 
contour. ‘Therefore, the pattern of lead, etc., when suffi- 
cient heat was applied was easily melted out. ‘This mold 
while it could be used over and over, was made to sutt 
patterns that had a free shrinkage. 

Sucrate of lime is a unique and powerful cement made 
by adding quicklime to a solution of sugar to which is 
further added full strength silicate of soda. When this 
solution of sucrate of lime and silicate of soda is mixed 
with the asbestos to a consistency so it can be tamped 
and rammed, and when the mold is finished (both cope 
and drag) it is left open and exposed to the air. The 
silicate of soda is decomposed forming carbonate of soda 
and gelatinous silica, which combines with the sucrate of 
lime, forming the hard and durable silicate of lime, while 
the sugar and the carbonate of soda go to waste. This 
produces with the asbestos a new element, a hard and 
tough mass, which requires no pressure, and from which 
the pattern can be picked out after a certain period «| 
the setting and drying stages. A lead pattern, as ce 
scribed, can be used and melted out. After subjecting 
the mold to the heat of an oven at a temperature of from 
500 to 800 dez. Fahr. for five hours or more, it will unde: 
certain conditions make a permanent mold. 





The Brass Founder’s Soliloquy 


With Apologies to Old Bill Shakespeare 
By WILLIAM H. PARRY 


To melt electrically or not that is the question 

Whether twill be cheaper to electrify and suffe: 

The slings and arrows of outrageous fortune 

Or to take arms against an Open Flame sea of troubk 

And by opposing, end them in a Coke Fired furnace : 

Do I separate myself from ten to fifteen thousand buck 

For an Electric and later on sell it at a price 

Approximating one tenth of its original cost, 

Not so’s you’d notice it, for mine, says your Uncle Jil! 

Methinks it is far better to make haste slowly 

And install a battery of Pits with “thirty heat” crucibles, 

That at worst would assure hot metal when wanted, 

As against the K. W. H. Consumers and switchboard 

Meter equipped, with peppery pointers always rotating - 

Thus making it possible for the rendering of monthly bills 

Short and sweet, but none the less large and staggering 

Such as: To, 37500 K. W. H. @ 3c. = $1,125.00. Terms 
Cash. 

To, 19,220 K.W.H. @ 7c 
cent, 10 days. 

Take it from me, there are surer ways of melting 

The Non Ferrous, other than by using “Blue Juice.” 

So, methinks I'll watch my step until the time arrives 

When the experts have convinced themselves and the 

public 

That the Electric is kere to stay for all time, 

And has not been relegated to the undiscovered country 

From whose bourne no electrocuted traveller returns. 


Or: = $1,345.40. 


Two per 
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Manufacture of Cupro-Nickel 


A Description of the Process Going in Regular Order from Casting to Packing 
Written for the Metal Industry by HERBERT D. SWIFT 


CASTING 
The bars are cast 44%" x 14%” x 8 feet long, in match 
molds. ‘The gates are sheared off to good metal, and the 
bars are cut in half, so as to facilitate handling at the 
rolls. The metal is then loaded upon heavy trucks and 
towed by an electric jitney to the sheet mill, where it is 
transierred to a mill truck and taken to the rolls. 
BREAKING DOWN ROLLS 
(he breaking down rolls are 20” in diameter, turning 
over at 16 R.P.M., which gives them a linear speed of 
1.395 feet per second. Three men and a roller tend them. 
There are four passes, to 1”, 25/32”, 54” and to 17/32”. 
During the first three passes a stream of water is run 
upon the rolls and occasionally a daub of oil is put upon 
the entering bar. At the fourth pass the water upon the 
rolls is omitted. The bars come out flat and are then 
trucked to the muffles for annealing. 
ANNEAL 
The truck load of bars are unloaded upon the muffle 
pan, which is drawn into the muffle. The duration of the 
anneal is usually about 4 hours, 3 hours heating up and 
1 hour soaking at about 900° F. Coming out they are 
allowed to air cool, and then loaded upon a truck to be 
taken to the straightening rolls. 
STRAIGHTENING ROLLS 
The bars are taken to the straightening rolls, without 
pickling, and flattened in a 6 roll machine. There is a 
crew of 3 men, 2 to feed the bars in and 1 to receive the 
flattened bars at the other end. This operation is per- 
formed, not only to help in the handling at the next op- 
eration of overhauling, but also to reduce to a minimum 
the amount of surplus metal removed at it. Invariably 
when the bars come from the annealing operation, they 
are warped and this straightening operation becomes nec- 
essary in order that the metal will be flat enough for 
overhauling. The bars are put upon a truck as fast as 
they are flattened and taken to the overhauling machines. 
OVERHAULING 
Torrington’s “Scratchers” are used for overhauling 
Cupro-Nickel, as it was found that milling machines were 
not desirable from a continuous production point of view. 
One man per machine is the crew and usually there are 
10 machines operating upon this work. Both sides of 
the bar are scratched clean, with the exception of a small 
bit at the tip ends where it is clamped down. The bars 
are received about 17/32” thick and left at slightly under 
4" thick. Each operator puts his machine number, in 
chalk, upon every bar fhat he finishes. A checker or 
assistant foreman keeps track of the amount of work each 
man does, as well as the weights of overhauled bars and 
chips. Both the overhaulers and the checker inspect the 
overhauled metal for overlooked flaws. From here the 
metal is trucked to the first running down rolls. 
FIRST RUNNING 


DOWN ROLLS 


The running down rolls are 20” in diameter, turning 
over at 13 R.P.M., which gives them a linear speed of 
1.130 feet per second. The crew here is also 3 men and 
a roller. There are two passes, to 0.365” and to 0.2812.” 
Oil is daubed upon each bar’ several times with a brush 
as it passes into the rolls. At the first pass no water is 
run upon the rolls but for the second pass the water is 
turned on. The tips of the entering bars are charcoaled 
when necessary. The bars come out flat and are quite 
‘long. They are then loaded upon trucks and moved to 
the second running down rolls. 





SECOND RUNNING DOWN ROLLS 

The second running down rolls are 24” in diameter, 
turning over at 33 R.P.M., which gives them a linear 
speed of 2.875 feet per second. The crew is 3 men and 
a roller. ‘There are 5 passes here to No. 4 B&S, No. 6 
B&S (easy), No. 9 B&S, No. 11 B&S (easy), and to No. 
14 B&S. Ojl is daubed upon each bar occasionally as it 
passes into the rolls. Water is run upon the rolls con- 
tinuously throughout all the passes. <A three roll coiler 
is used as a straightener in connection with the rolling of 
the first three passes, while during the last two passes 
the bars are coiled by it, owing to the fact that their very 
long length makes them unwieldy as flat bars. At the 
end of the second pass the bars are still flat but very 
long, requiring an extra frame upon the mill trucks, in 
order to carry them. At the end of the third pass the 
bars are still flat but they are returned back over the roll 
stand, as fast as they emerge from the rolls. Upon the 
fourth pass the coiled bars are pulled out of the coiler 
upon a signal from the roller so as to leave the last two 
feet of each bar straight and ready for inserting upon the 
next pass. - Upon the fifth pass the bars are coiled tight 
and scratch marked. From here they are trucked to the 
muffles, where they are loaded upon the muffle pans 
ready for annealing. 


ANNEAL AND WATER QUENCHED 


The coils are annealed from 4 to 5 hours, depending 
upon the quantity and. condition of the muffle, and at a 
temperature of about 900° F. At its conclusion the pan 
is pulled immediately into a sunken pool of running 
water, care being taken to do this while the metal is still 
red hot, so as to form a loose, porous scale, which can be 
easily removed in the following pickle operation. When 
quenched the coils are piled upon the floor to drain, care 
being taken to keep each batch separate. 


PICKLE 


After draining the bars are trucked to the pickle tubs 
adjacent to the finish rolls. They are first put into a 
sulphuric acid pickle of about 10% in strength. Later 
they are transferred to an adjacent bichromate pickle of 
about 15% sulphuric acid and 1% free chromic acid in 
strength. When the bars are clean they are transferred 
to a small adjacent tub of running water and from thence, 
as needed, to the table at the finish rolls. Care must be 
taken to have all the scale removed, so that no pickle will 
be carried over with it and so etch the rolls, when it is 
squeezed out. It is also obviously undesirable to roll any 
of this scale into the bars and thus mark them. 


FINISHING ROLLS 

The finishing rolls are 16” in diameter, turning over at 
58 R.P.M., which gives them a linear speed of 4.050 feet 
per second. Three men and a roller or inspector-boss 
constitute the crew. There are two passes, first, to 0.044” 
and second to 0.0355”. Water is run upon the rolls dur- 
ing each pass. Before each pass the entering end of 
every bar is clipped square. At the first pass oil is bailed 
upon the bar before it is stuck, while at the second pass 
oil is dropped upon the bar, as it passes into the rolls, 
from a reservoir. Sometimes it is necessary to charcoal 
the tip of the entering bar at the first pass. At the end 
of the first pass the bars are gauged out into four classes, 
0.042”, 0.043”, 0.044” and 0.045”. In this case, the de- 
sired gauge of the finuished metal is 0.035”, but it is rolled 
to 0.0355” and it is estimated that the anneal and pickle 
following will remove the extra 0.0005”, leaving the metal 
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on the desired gauge, the allowable limits being 0.034”- 
0.036". Other sizes that are finished up by this process are 
0.046”, 0.040” and 0.0285”. 


ANNEALING 


This annealing operation is performed in closed cast- 
iron pots. Wire hoops about 4” less in diameter than the 
inside diameter of the pots are used as retainers for the 
hard rolled coils. Seven bars are inserted into this hoop 
concentrically, and three hoopfuls are put into each iron 
pot. Each of these hoopfuls or layers are separated by 
a small sheet of heavy brass. Cast-iron covers are then 
put on and luted down with fireclay. Eight of these pots 
are put upon a small muffle pan, and two of these pans 
constitute a load for the muffle. The load is left in the 
muffle for from 10 to 12 hours, and during the first 4 
or 5 hours the burners are on at full blast, in order to 
get such a large mass up to a desirable tempergture, and 
the last 6 or 7 hours the metal is allowed to “soak.” 
When the annealing is finished and the load is pulled 
out, it is impossible to do much with it except possibly 
to pry the lids off and allow the mass to air cool. Later, 
a gang of muffle men are set to removing the still warm 
metal from the pots by means of tongs, and loading it, 
as they do so, upon trucks. From here it is trucked to 
the testing room, where it is given the “Cold Bend Test.” 


TESTING 


The cold bend test is performed by at least three men. 
These men keep a record of their rejections for cost and 
production purposes. One bar only is tested at a time 
by the tester. About 18” from both ends of this bar are cut 
off with a pair of hand shears. From each of these 18” 
samples are cut 5 narrow strips about 4” wide and 
across the width, at the sheared end. This is done by 
means of a small Bliss bench shear. These strips are 
carefully kept in their correct groups of 5. Each of 
these strips is then put into a bench vise, separately, ham- 
mered and bent double at each end. They should be 
soft enough then to flatten out but not crack open upon 
being rebent. 

PICKLE 

Those bars which successfully pass the cold bend test 
are trucked to the final pickle tubs and pickled. The 
pickle used is a bichromate and sulphuric acid mixture. 
Each bar is opened up well before being put into the 
pickle, in order to give the solution ample opportunity to 
remove all the scale. The bars are left in this until quite 
clean. This should require from 10 to 20 minutes with 
a good solution. When properly pickled, they are taken 
out and put into an adjacent tub of running water. The 
pickle tub should receive the best of care. The solution 
should be dosed at regular intervals, based upon the pro- 
duction rate, with both sodium bichromate and sulphuric 
acid. The best*results are obtained with a solution con- 
taining 10% sulphuric acid and 1% free chromic acid, the 
solution being warmed by means of a lead steam coil. 
When the solution becomes so sulphated that it requires 
20 to 30 minutes to pickle a bar clean, it is found well 
to empty it and mix up a fresh one. 

SCOURING 

\djacent to the fresh water tub of the final pickle is 
located a scouring machine. It has 5 pairs of felt cov- 
ered rollers which are driven in the opposite direction to 
the driving rolls which force the strip in between them. 
Three men constitute the crew of this machine. As the 
bars enter the machine American ground Italian pumice 
is dropped upon them by hand. This scours loose any 
oily scale or other marks which the pickle has not re- 
moved. Sometimes a fine grade of beach sand is used 
instead of the pumice but the results are not so good. 
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DRYING AND SLITTING 

After being scoured the bars are brought to the com- 
bination drying and slitting machine by hand trucks, and 
placed in a small tub of running water. The slitting 
machine has a speed of about 15.7” per second. Only 
metal whose gauge was 0.035” or heavier is dried ond 
slit upon this combination machine. There are three men 
in the regular crew. The metal strip is fed into the ma- 
chine, still wet from the water rinse. This machine dries 
it in sawdust and wipes the sawdust off, by means of 
rotating hair brushes. Continuing, the strip enters the 
slitting portion of the machine and in this instance is 
sheared to a width of 3%”. Metal which is thinner than 
0.035” in gauge is dried upon a separate machine and 
sheared upon a different machine which does not have a 
chopping device to cut up the sheared scrap. In the 
combination machine, the chopping device does not func- 
tion well upon such thin metal, thereby causing annoying 
delays. From here the metal is put upon small hand 
trucks and taken to the final inspectors. 

FINAL INSPECTION 

Two men inspect a bar simultaneously, each watching 
one side of the strip as it is rerolled before them from 
one horizontal roll to another. They examine the metal 
for blisters, spills, rolled in scale, pickle pot-marks and 
any other irregularity. A hand scraping tool is used 
upon those spots which can be removed, smoothing out 
the tool marks with emery cloth. If it is impossible to 
clean up these spots, the bar is scrapped, or at any rate 
that portion where the trouble is located is cut out and 
scrapped. Sections of the bar which have rough edges, 
not removed in the shearing operation, are also cut out 
and scrapped. If red or black spots still remain after 
the pickling and scouring operations, and if they are not 
too large or extensive, they are removed by means of 
emery cloth. On the other hand, should these spots be 
too large or extensive, the bar is temporarily rejected for 
repickling. Impossible spots of heavily carbonized oil, 
etc., are cut and scrapped. 

PACKING 

The metal is ready now for packing or sending to its 
first cupping operation. To pack it, wooden boxes of 1” 
boards are used. The boxes are about 10'%4” x 10!.” x 
3714". Ten of these standard size coils are placed in 
each box, edge to edge, making the case weigh about 
500 pounds, net weight. The cases are always bound 
with iron straps. 
SUMMARY 
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Bronze Casting 


Making a Bronze with a Low Permanent 
Written for The Metal Industry 


W) We are in re eipt of an order from one of our 
ustomers who specifies that the permanent set under 
ompression of a Bronze Casting should not be over 1/16” 
under a load of 100,000 Ibs. per square inch. 

Using an alloy of 83% of copper, 14% of Tin and 
3% of zine, we have been unable to get this test lower 
than .1161 under a load of 75,000 Ibs. per square inch 
only. It has been our experience that when more tin is 
added to this mixture that the elastic limit of the metal 
drops considerably, and, as the specifications in addition to 
this permanent set call for the castings to have an elastic 
limit of at least 27,000 Ibs. per square inch, we are at a 
loss to know how to better our mixture. As to the foun- 
dry practice used, we believe that there can be no improve- 
ment on it. Castings are made in dry sand molds and 
cast under great pressure, the test coupon having a head 
on it, inclusive of the casting, of 400 Ibs. of metal. 


SOLUTION 1 


The A. S. T. M. specifications for bronze bearing 
metals for turntables and movable railroad bridges, 
specify tin 20% max., phosphorus not over 1%, 


other elements 0.5 max., and the remainder copper. The 
copper must be Lake or electrolytic and the bronze made 
from new metals, except that scrap of known composition 
produced by the foundry at which the bronze is cast may 
be used. 

The permanent set in 1” under 100,000 Ibs. per sq. in., 
is required to be 0.06 to 0.12” under compression and the 
minimum deformation limit 24,000 Ibs. 

The specification suggests that care be exercised that 
the metal is not overheated, and that the temperature at 
pouring and the conditions of cooling are such as will be 
most likely to secure dense castings. 

It will be better for you to use 15% phosphor copper 
than stick phosphorus, as the latter gives an alloy of un- 
certain composition. 

The requirements that you must meet are very exacting 
and you will have to use every precaution if you expect to 
succeed. 

SOLUTION 2 

Your requirements in brief are to furnish a bronze 
casting that should have a permanent set under compres- 
sion of not over 1/16” or 0.062% under a load of 70.3 
ke. per sq. mm. of 100,000 Ibs. per sq. in. 

In the first place it should be distinctly understood what 
is meant by permanent set, as it is a stress not often re- 
ferred to in the engineering literature of the physical 
properties of metals and their alloys. The technical 
handbooks virtually agree that the portion of the stress 
deformation curve between the origin of co-ordinates and 
the elastic limit represents the range of unit stress and 
unit deformation within which the material will return to 
its original shape upon the removal of the stress. Beyond 
the elastic limit a body under stress only partly recovers 
its original shape upon the removal of the stress, the body 
being more or less permanently deformed. The amount 
of this permanent deformation is termed the permanent 
set. Another way of expressing this stress is this: if a 
hody passes its elastic limit and then is relieved from the 
stre-s that has been imposed upon it, its recovery to its 
original dimensions is incomplete, the increased length 
that remains is considered its permanent set. (See Mer- 
riman-Amer. Civ. Eng. Pocket Book, p. 325, and Traut- 
wine's Handbook. pp. 457-9 for fuller particulars. ) 
With the allov that vou tried. according to the results 


Set Under 100,000 Pounds Compression 
by the ASSOCIATE EDITORS 


obtained by others, it would be difficult to obtain an elas- 
tic limit over 23,000 Ibs. per sq. in. or a permanent set 
under the stated stress of less than 0.12 to 0.25 in. 

If you choose a more complex bronze alloy than the 
one you tried, namely such an alloy as “Tensalite” which 
has a composition of Cu, 67; Zn, 24; Al, 4.4; Mn, 3.8; 
P, .O1, you would get an alloy that has a permanent set 
of .0133% for 70.3 kg. per sq. mm., or 100,000 Ibs. per 
sq. in. Its elastic limit in compression is said to be 60,- 
OOO Ibs. per sq. 1n. 

According to the investigation of Portevin and Mus- 
baumer, jf the alloy be made of 80% Cu, 20% Sn, and 
a percentage of P, less than 1%, in other words a rich 
phophor bronze, the alloy will have an elastic limit of 
25,000 to 40,000 Ibs. per sq. in. and a permanent set of 
0.06 to 0.10 inches under the stated stress. 

SUGGESTIONS.—Properly melted, poured and cast, monel 
metal should meet your requirements in every particular, 
although I have hunted far and wide to obtain some defi- 
nite information about what its permanent set would be 
under the stated load, but have been unable to locate such 
a reference. Its elastic limit is about 30,000 lbs. per sq. 
in, 

Aluminum bronze has too great a permanent set for 
your purposes, viz., 13.5%, yet it would fulfill every other 
requirement. 

In some investigations made recently by M. Leon Guil- 
let and published in Revue de Metallurgie, No. 7, July, 
1920, pp. 484-93, he discovered some very remarkable 
alloys, and the most remarkable one of them all is the one 
he designates as No. 4 (see p. 489 of the article), which 
has a composition of 46.3% Cu, 10.3% Ni, and the balance 
Zn. The physical properties of the cast specimen were: 
Resistance to rupture, 48.3 kg. per sq. mm; elastic limit, 
18.9 kg. per sq. mm. ; elongation, 31% ; reduction of area, 
30.7% ; resilience, 11.3 kilogrammeters per sq. cm.; angle 
of rupture in the shock test was 151, and the ball hardness 
under load of 3,000 kg. using a ball of 10 mm. diam., 
under a pressure for 15 seconds. On account of the large 
amount of zinc present the permanent set should be very 
low, although M. Guillet gives no figures to support such 
an impression. The suggested foundry practice in mak- 
ing the above alloy would be to make a preliminary alloy 
of 50-50 copper and nickel under a covering flux of vitri- 
fied borax, using no charcoal whatever, in making your 
charging alloy melt the principal portion of your copper 
first, with the exception of about one half of it, the other 
half introduce in the form of scrap rolled sheet heavv 
brass, then when this portion is all melted, add your 50-50 
alloy and finally the remaining zinc. If a deoxidizer is 
needed use manganese copper added to the copper alone 
before any of the virgin copper is used for alloying pur- 
This method, although somewhat complex, will 
give you a thoroughly homogeneous alloy. 


poses. 


Foundry Formulae 
Whistle Metal Metal to Expand in Cooling 


Copper 82 Ibs. Antimony ......... 2 oz. 
. RE Ts SE a? ED wu ciohint ocebis eae 
, “Sa ier 2 EE. 8) Xn Bh Sar 
Imitation of Silver 

Britannia GI. otacsie « as 4 Ibs. 
WE oS b> Pandata eT ce’, Ok ae 100 ” 
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lron-Pot Melting Practice for Aluminum Alloys 


A Series of Articles Giving a Complete Survey of Present Day Methods in General and a Detailed 


Investigation of Iron-Pot Practice in Particular. 


Part 5 


By ROBERT J. ANDERSON? 


FUELS USED 
Oil is the fuel most 


IN IRON-POT FURNACES 

generally used for firing iron-pot 
furnaces, and natural and illuminating (city) gas are 
employed to a minor extent. The latter is used only 
rarely owing to its relatively high price. Blue water gas 
is used as the fuel in an installation of iron-pot furnaces 
in a foundry department of an automobile plant, while 
producer gas is used by one die-casting company for 


melting aluminum alloys prior to casting into pigs. The 
majority of the present foundry installations are 
equipped so as to burn both natural gas and oil. The 


general scarcity of natural gas in the Winter months in 
large manufacturing cities during recent years has prac- 
tically precluded the use of gas during this season of the 
year. Some foundries, therefore, burn natural gas wher 
it is freely available, as in the Summer months, and fuel 
oil during the remainder of the year. The fuel to be 
chosen depends principally upon its availability and cost. 
Solid fuels are not known to be used in iron-pot furnaces. 

Fuel oil varying from 24° to 38° Be. is used for fuel, 
the average specific gravity being 28°-30° Be. The 
calorific value of fuel oil may be taken as about 19,000 
B.t.u. per pound, or 145,000 B.t.u. per gallon. Naturai 
gas may be considered to have an average calorific value 
of about 1,000 B.t.u., although the heating power varies 
depending upon the source and composition of the gas. 
The calorific power of illuminating (city) gas varies 
from 500 to 600 B.t.u. per cubic foot, while that of blue 
water gas is about 300 B.t.u. Producer gas has a calori- 
fic value of about 125 B.t.u. per cubic foot. The fore- 
going figures serve to indicate in a general way the heat- 
ing values of the fuels employed. In considering some 
specific factors which affect the operation of iron-pot 
furnaces in later paragraphs, some data will be given 
showing the amounts of the various fuels required t 
melt a unit weight of aluminum alloys. 


OPEN 

Iron-pot furnaces are run either open or closed, i.e, 
either without covers or with covers. The use of covers 
which may be of cast-iron and built integral with the fur- 
nace, is quite common practice in the operation of round 
single-unit stationary iron-pot furnaces. Covers are 
more rarely used on rectangular stationary furnaces, on 
circular iron pots built so as to run as a battery in a bank, 
or on tilting iron-pot furnaces. A usual form of cover 
used on single-unit stationary iron-pot furnaces fs a 
dome-shaped cover about 1 inch thick. The cover 15 
built integral with the furnace, and, in the stationary 
type, is arranged so as to swing around and leave the 
‘pot open. In the case of tilting furnaces, a cover hung on 
hinges so that it may be swung back is the usual design. 
Covers are employed on iron-pot furnaces with three 
ideas in mind; (1) for the purpose of protecting the 
metal from the free access of air and thereby preventing 
oxidation losses; (2) to keep dirt, dust and other for- 
eign matter from falling into the melting charge; and 
(3) to lower heat losses and save fuel. In regard to 


AND CLOSED FURNACES 


1 Published by permission of the Director, U. S. Bureau of Mines. 
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these items, it may be said that no accurate figures based 
on comparative tests are available to show that the use 
of covers yields lower dross losses than would be ob- 
tained under otherwise identical conditions if no covers 
were used, but it appears that the tendency of covers 
would be to reduce Some data will be 
given under Furnace Atmospheres in later paragraphs of 
the present series of articles which indicate that this is 
true. As to the use of covers in order to prevent dirt 
and other foreign material from falling into the charges, 
this is a doubtful advantage, if any. But, if the top of 
the furnace is allowed to accumulate foundry dust and 
dirt this will be likely to be scraped off into the pot on 
charging. The use of an ordinary cast-iron cover is of 
small utility for preventing heat losses owing to radia- 
tion, unless it is insulated with a layer of insulating mate- 
rial covered over with a refractory material. Such in- 
sulated covers have not been applied so far as is known, 
but the suggestion is offered that such covers would 
prove useful for the purpose mentioned. 

MOLTEN 

Molten and other fluxcovers are used by some foun- 
dries in iron-pot melting practice for the purpose of pre- 
venting oxidation of the metal during melting but this 
is not an extensive practice. Thus, one plant uses a mix- 
ture of sodium chloride and calcium fluoride, while an- 
other foundry employs a mixture of 15 parts sodium 
chloride and 1 part zinc chloride for this purpose. In 
another plant, a layer of charcoal is placed on top of the 
metal, while in another plant a layer of a mixture of 
charcoal and sawdust is used. The purpose of the molten 
fluxcover is to provide a’cover for the melting metal 
which will protect the surface of the bath from contact 
with air and thereby reduce oxidation. 

The use of a molten fluxcover, consisting of a mixture 
of salts that will dissolve aluminum oxide or not, should 
be effective in preventing oxidation, although the cost 
may exceed the metal saving, and such a cover will be 
a nuisance in melting practice. The use of a molten flux- 
cover should tend to prevent the occlusion of nitrogen 
from the air provided it is impervious to the passage of 
this ox Hill’ et al. have examined the effect of melting 
No. 12 alloy under boric oxide for 30 minutes; it 
stated that the aluminum oxide content, as determine’ 
by Rhodin’s method, was reduced from 2.27 to 1.70 per 
cent by this treatment. It is neither desirable nor neces 
sary to discuss molten fluxcovers as applied to iron-pot 
melting practice further in this place, but it is advisable 
to direct attention to the fact that no systematic investiga- 
tion has been made of the effect of such covers on the 
melting losses in aluminum-alloy practice. To sum up: 
molten fluxcovers are employed only slightly in actual 
nractice, but a thorough investigation of their effect 
pears to be fully warranted. 


dross losses. 
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DETAILS OF FUEL AND AIR SUPPLY 
The operating details as to fuel and air supply, 7. e., 
pressures used, vary in different commercial f 
and with different types of burners. It may be said here 
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that steam is practically never used for atomizing oil in 
iron-pot furnaces for aluminum alloys, but that the oil, 
when used, is almost always atomized by the use of air. 
A variety of different types of burners are used on com- 
mercial iron-pot melting furnaces, of which the Maxon- 
Premix burner appears to be the most popular. Re- 
ferring first to oil-fired iron-pot furnaces of all types, 
the tollowing summarized information was reported to 
the Bureau of Mines regarding the details of air and 
oil supply: The following types of commercial burners 
were reported as being in use on furnace installations: 
Maxon-Premix, Rockwell, Anthony, Billow, Globe, and 
others. Regarding the air pressure used at the burner, 
most plants in the United States employ low-pressure 
air. This varied from 1 to 18 ounces depending upon the 
type of burner. The use of high-pressure air was re- 
ported by a few plants, but low-pressure air is favored 
and used most extensively on iron-pot melting furnaces. 
The oil pressures used vary over a wide range, from 
5 to 60 pounds at the burner, with 30-40 pounds most 
commonly used. A few examples of particular burner 
installations may he cited to show the tendencies: (1) 
stationary iron-pot furnace ; pressure of air at the burner, 
1-2 pounds; pressure of oil at the burner, 25-30 pounds ; 
\nthony burner; (2) tilting iron-pot furnace; pressure 
of air at the burner, 16 ounces; pressure of oil at the 
burner, 30 pounds; Globe burner; (3) stationary iron- 
pot furnace; pressure of air at the burner, 3-4 ounces; 
pressure of oil at the burner, 30-40° pounds; Maxon- 
Premix burner; (4) stationary iron-pot furnace; pres- 
sure of air at the burner 1 pound; pressure of oil at the 
burner, 30 pounds; Rockwell burner ; (5) stationary iron 
pot furnace; pressure of air at the burner, 2 pounds: 
pressure of oil at the burner, 60 pounds; Billow burner. 

As has been mentioned gaseous fuels are not em- 
ployed so extensively in iron-pot furnaces as is fuel oii, 
but a few details of the gas and air supply in some com 
mercial installations may be interesting: (1) stationary 
iron-pot furnace: pressure of air at the burner, 2 pounds; 
pressure of gas at the burner, + ounces; using a surface 
combustion type burner and illuminating (city) 
(2) stationary iron-pot furnace; pressure of air at the 
burner, 3-4 ounces; pressure of gas at the burner, 6-8 
ounces; using a Maxon-Premix burner and natural gas; 
(3) stationary iron-pot furnace; using a Selas gas 
mixer and blue water gas; pressure at the burner, 3 
pounds; and (4) tilting iron-pot furnace; pressure of 
air at the burner, atmospheric; pressure of gas at the 
burner, 9 pounds; using a bunsen-type burner and natu- 
ral gas. 


gas. 


PRODUCTION PER FURNACE TENDER PER HOUR 

The amount of metal melted per furnace tender pet 
hour in iron-pot furnaces is quite variable in commer- 
cial practice depending upon several factors. Figures 
varying from small amounts up to 2,400 pounds per 
furnace tender per hour have been reported to the Bu- 
reau of Mines, depending upon the number of furnaces 
and their capacity. In one installation of three 
tionary iron-pot furnaces of 300-pounds capacity fired by 
natural gas, it was reported that 900 pounds of metal 
were melted per hour with one furnace tender. The 
firm which reported the maximum figure stated that 
with a battery of eight or ten stationary furnaces of 300- 
pounds capacity, fired by blue water gas, about 1,500 
pounds of metal were melted per hour with one furnace 
tender, and that a capacity output of 2,400 pounds had 
been reached. In another installation of two tilting 


sta- 


iron-pot furnaces of 400-pounds capacity, fired by of), 
the output of metal was 100 pounds per hour, operated 


by one furnace tender. 


This is evidently much less than 
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can be attained, but it represents actual practice in one 
foundry. The mount of metal melted per furnace tender 
per hour is a function of the number of furnaces handled 
and their capacity, among other things. Some data as 
to the amount of metal melted per furnace tender per 
hour are given in Table 4. These are on the basis of 
figures reported to the Bureau of Mines. At least four 
300-pound iron-pot furnaces should be handled’ per fur- 
nace tender, and the melting production should be at 
the rate of at least 1,200 pounds per hour under this 
condition. It is pre-supposed that the duties of the fur- 
nace tender simply call for charging the furnaces and 
attending to the burners and melting temperatures. 
TABLE 4 
Amount of metal melted per furnace tender.., 
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[ype of 
furnace Fuel used 
Stationary....Caty was......... 1 100 900 
Stationary.... Natural gas....... 3 900 8,100 
Stationary.. .Blue water gas.... 8  1,500-2,400  13,500-21,600 
Stationary....Oiland gas....... 3 187 1,680 
SOMNORREY «5 KOU od sc cwide chris 3 900 8,100 
SCetOES. 5.5 Mids oa cow dosewdes l 300 2,700 
see ERP ee aes 4 150 1,350 
Tilting....... se iintiwickccnaay 2-3 100 900 


AMOUNT OF FUEL REQUIRED FOR MELTING 

Very variable fuel consumption obtains in different 
iron-pot furnace installations, and when reduced to a 
dollars-and-cents basis, the variations appear even 
wider. The theoretical fuel consumption required for 
melting aluminum and its light allovs, as will be shown 
by later calculations, may be taken approximately as 
follows for liquid and gaseous fuels: 0.35 gallon of fuel 
oil, 57 cubic feet of natural gas, and 86 cubic feet of 
illuminating (city) gas, per 100 pounds of metal. These 
amounts are about twice those required for brass. The 
actual fuel consumption in,a number of representative 
iron-pot installations as reported to the Bureau of Mines 
is given in Table 5. Although rather high fuel efficien- 
cies are reported in one or two instances, the general 
eficiency of iron-pot furnaces is rather low, but usually 
these furnaces are more efficient than stationary crucible 
furnaces and pit furnaces. Under good practice, it may 
be expected that it will require about 1.25-2 gallons of 
oil or about 400-500 cubic feet of natural gas to melt 








TABLE 5 
Fuel consumption in melting No. 12 alloy in iron-pot furnaces... 
= ¥ 3 - 
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Type of furnace Fuel used <3 83 ts eee 
Stationary....Natural gas 100 0.4 5.7 
Stationary....City gas........ 300 0.06 57.3 
Stationary....Oil.. 300 0.1 28 
eee S| ee 100 0.4 7 
og ee 2) 250 0.13 93 
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Fs pe ecve Oil... 400 0.08 35 
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wAs reported in the Bureau of Mines. 

wAs reported in the Bureau of Mines. 

»On the basis of the following assumed costs for the fuels oil, $0.08 per 
allon; natural gas, $0.40 per 1,000 cu. ft.; and city gas, $0.80 per 1,000 
cu. ft. 

s#On the basis of the following theoretical amounts of the different fuels 
required to melt 100 pounds of alloy: oil, 0.35 gal.; natural gas, 57 cu. ft.; 
and city gas, 26 cu. ft. 
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100 pounds of No. 12 alloy. The indicated average for 
furnace efficiency, given in Table 5, is 18.5 per cent, 
but a general average for all iron-pot furnaces in the 
United States is probably not more than 10 per cent. 
It is certain that great advances are possible in lowering 
the fuel consumption, and it may be pointed out here 
that two simple and practical methods of doing this 
are by insulating the furnaces, and by employing con- 
tinuous melting or by the use of a fairly large molten 
heel in the pots. 
HEATS PER FURNACE PER DAY 

The number of heats taken from iron-pot furnaces per 
day is variable in different foundries, depending upon the 
size and capacity of the furnace, the fuel used, and the 
speed of melting. In some. plants, the furnaces are run 
as rapidly as possible while in others a much slower rate 
of production obtains. It will be shown in subsequent 
paragraphs relating to the time during which heats are 
held in furnaces that, in large foundries where the meli- 
ing is rapid, a liquid heel is usually employed or that the 
melting may be practically continuous, i. e., cold metal 
is charged to keep pace with the rate of pouring. Table 
6 gives some data as to the number of heats obtained per 
day in some representative iron-pot furnace installations. 
It will be noted from the figures given in this table that 
from 3 to 10 heats are obtained depending upon the size 
of the charge; the melting period per charge varies from 
0.75 to 3 hours; and the melting period per 100 pounds 
of metal varies from 12 to 60 minutes. In general, i 
may be said that the larger the charge the less the time 
required for melting a unit weight of alloy, and large 
capacity furnaces are to be preferred, therefore, from 
the standpoint of melting speeds and also fuel consump- 
tion. In the case of a furnace of 300-pounds capacity, 
at least seven heats should be obtained per furnace per 
nine-hour day, with an average melting period of 1.25 
hours per charge, or 25 minutes per 100 pounds of 
alloy. 

MELTING PERIOD AND SOAKING 

In the above sub-division, some information has been 
given as to the average number of heats obtained per 
furnace per day, and here brief consideration may be 
given to the time period of melting and the “soaking” 
of heats. In foundries where the rate of production 1s 
rapid and where furnaces are run at capacity, the time 
period of melting is always as short as possible. The 
majority of founders do not allow the metal to “soak” 
in the furnace after it has reached the proper pouring 
temperature, or at least that is the intention, and most 
foundrymen recognize that the best practice calls for 
pouring the metal as soon after it reaches the correct 
temperature as is practicable. The actual time during 
which a charge is in the furnace includes the interval 3 
time at which the metal was charged until poured. This 
is variable in iron-pot practice, depending upon whether 
a liquid heel is employed or not, and in this case the melt- 
ing pe ‘riod is invariably shorter than when strictly in- 
termittent melting practice is followed. | In order that 





TABLE 6 


Number of heats per furnace per day in iron-pot furnaces. 
Melting time 


Number Weight Melting per 100 pounds 

Type of Fuel of heats of charge, time, of charge, 

furnace. used. per day.ge pounds. hours. minutes. 
Dtationary..City yas..... 4 200 2.0 60 
Stationary..Oil‘ or gas. 6 280 12 27 
Stationary..QOil.......... 7 300 1.25 25 
Stationary..Bluewatergas 8 300 1 20 
Stationary. Oi, ..s.6.06 7-10 250-300 0.75-1.2 18-25 
Stationary. .OF.......... 3-5 1000-1200 2-3 12-18 
Titmg.....< oo _ SernT ae 6 200 1.5 45 
Tilting Ure i SPAIN & 34 400 2.25-3 34-45 

a As reported to the Bureau of Mines. 

aoOn the basis of a nine-hour working day, melting No. 12 alloy. 
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melted metal may be poured as soon as it reaches the 
correct temperature, it is presupposed that the molding 
is in advance of the melting, i. e., there must be molds 
on hand ready to be poured. If the molding lags be- 
hind the melting, then there is danger of overheating of 
soaking the metal, and while this is probably not so 
dangerous in iron-pot furnaces as it is in some othe: 
types of furnaces from the standpoint of gas occlusion 
and oxidation, still it is to be avoided. The longer a 
charge is heid in an iron-pot furnace the greater the 
amount of iron which will be taken up, and the 
of “soaking”’ metal is extrem F wasteful of fuel. 

The use of a molten heel in iron-pot furnaces is gen- 
erally regarded as good practice although a number of 
foundries do not employ it. A molten heel is generally 
used in stationary iron-pot furnaces, and in most plants 
a heel of 50 to 100 pounds is retained in the furnace after 
drawing a heat; cold metal is then charged to the heel. 
In the case of actual continuous melting, the pots are 
charged with cold metal as fast as hot metal is with- 
drawn. Some foundries which experience continued 
difficulties with so-called “hard spots” in the resultant 
castings find it necessary to run the furnaces on strict! y 
intermittent heats, the sides and bottom of the pot being 


practice 


scraped thoroughly after each heat. Normally, how- 
ever, cleaning the pots once a day—say at night—is suffi- 


cient to. prevent the accumulation of hard accretions on 
the inside of iron pots. 
This series will be continued in our subsequent issves.—Ed. 





Plating with Powdered Metals 

This is a mechanical process for plating with finely 
powdered or pulverized metals, such as aluminum, lead, 
copper, brass, zine or their alloys, including metalloids. — 

Plating is accomplished with hardened steel balls and 
a burnishing barrel. The powdered metal and _ finely 
divided rosin in the proportion of 1 to 25 are added to 
the barrel in small amounts, as it takes very little—about 
the same quantity of balls as you would require for bu: 
nishing. The parts to be plated should be well cleaned 
in the usual manner, the function of the rosin being to 
make the powdered metal somewhat tacky. This manner 
of coating with powdered metal does its work to perfec- 
tion and in a comparatively short time, and one man 
can, if necessary, operate 25 barrels. Very large work 
such as castings will require a special machine made for 
the purpose. Such metals that will not go into solutions 
in the molten condition, like lead and zinc, aluminum and 
lead, which when mixed in powdered form, can with the 
process outlined, be used for coating. It is interesting 
for the reason that aluminum, which cannot be used with 
the electrolysis process can be used mechanically, 


EK. D. G. 





Reclaiming Graphite Sweeps 

().—We have a lot of graphite crucibles crushed and 
bolted in fine powdered shape, containing gold and silver. 
This material was purchased by us from the United 
States Mint at Philadelphia. We wish to smelt and 
refine it, but find the excess of graphite very troublesome ; 
as in running down same in cupola it gums up and sticks 
the furnace. 

What we would like to know is how to neutralize this 
excess of graphite in working, or how to get rid of it 
before putting into cupola? 

A.—Sweeps containing gold and silver showing a 
large proportion of graphite should first be roasted in a 
highly oxidizing atmosphere before being charged into 
the cupola. The ordinary fluxes, such as fused borax 
and litharge, will show the best results; but it is a difficult 
reduction to get rid of surplus graphite.—H. D. C. 
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Hot Tinning 


An Article on Designing, Founding and Treating Bronze, Brass, Gray lron and Malleable lron Castings 


for Hot Tin Coating 
Written for The Metal Industry by WILLIAM H. PARRY 


Now that the price of tin is about what it should be, 
and its use as a coating for ferrous and non-ferrous met- 
als is increasing, particularly among manufacturers of 
hardware, food choppers, washing machines and the like, 
a few tacts laid down here for the guidance of those plan 
ning to take up this method of “sweetening” and _ rust- 
proofing their products, will not be amiss. 


DESIGN 


Castings that are to be hot tinned, must be designed so 
that inside corners are all filleted, and while it is not 
practical to insist on all such corners being formed at 
ninety degrees or more, it is bad practice to design them 
with acute angles unless large fillets are provided to com- 
pensate for their use. Pockets of all kinds are to be 
avoided if possible. Rather by far have the design so 
that all pockets are eliminated even at the risk of causing 
casting stresses, rather than the dangers of trapped liquids 
and gases exploding during the operation of placing the 
castings into the hot tin. 

\ll outside corners look better when rounded, but of 
course, this condition is not always possible, as flat sur- 
faces must have square corners where they come in con- 
tact with other surfaces. Further along in this article, 
however, it will be made plain that if certain treatments 
are followed, there will be no square corners in evi- 
dence long before the plunge into the tin bath takes place. 
Generally speaking, then, the designs should be along 
lines as flowing as the conditions permit. 


FOUNDING 


The founder’s part in the chain of events that lead up to 
successful tin coating, is a most important one. This is 
generally lost sight of (not so much in the founding of the 
non-ferrous metals except to keep any trace of aluminum 
from entering into the bronze or brass mixtures), but the 
gray iron foundryman can so simplify tin coating, that by 
a strict attention to business it can be made as easy a 
proposition as tin coating bronze or brass, which, by the 
way, is so simple a process as to be laughable and not 
worth describing. The toughest job in tin coating is to 
cover a hard gray iron casting with enough tin to pass the 
police test for indecent exposure. 

It naturally follows then, that gray iron castings that are 
to be tin coated must be soft, which means that foreign 
scrap is not be used in the melt to the slightest extent. 
\lso the use of many core binders with which the market 
is infested is to be discouraged, particularly those contain- 
ing any resin. And as the constituents of most binders are 
unknown, except to the manufacturers thereof, the 
founder, knowing that castings are to be tin coated, had 
better stick to flour or linseed oil. Black leading a mold 
to prevent sand fusing and also to give a smooth surface 
to the casting is all right in its way, but as the resulting 
skin must be removed before it can be coated no matter 
hew soft the coating, why use it? As most coatings that 
are to be tin coated are of the light variety, the use of any 
facing is unnecessary to prevent sand fusing. 

In the making of malleable iron castings that are to 
be tinned, the above-mentioned rules do not apply so 
severely because of the annealing or decarbonizing proc- 
ess to which they are subjected after being cast. This 


process softens the white or mottled iron from which they 


are made, to such an extent, that the preparation neces- 
sary to put them in condition to be coated, is much sim- 
plified, thus making it the ideal ferrous meta] for tin 
coating. 


PRELIMINARY TREATMENT OF CASTINGS 

We come now to the treating of the castings for the 
tin bath, and if most of the authorities are to be believed, 
it will be approached in fear and trembling. One author- 
ity devotes the better part of fifty pages of his book to 
the treatment of iron castings which include every known 
method of torture through acid and alkali baths, and irri- 
tation by mechanical means. Two other authorities can 
be placed in a class with the first, in that the castings are 
subjected to tumbling in gas barrels, rolling, polishing, 
pickling in acids, bathing in hot and cold water, and 
immersion in alkali solutions, and so forth, and so forth. 
The object of these many operations is to prepare the 
surfaces of the castings so that the tin will “take” and 
there is no denying that all of the operations are neces- 
sary when there is no sand blast as part of the equipment, 
and the castings are hard. 

Gas barrel tumbling, rolling im sand or gravel barrels 
and polishing with leather meal and chips can be entirely 
dispensed with if the castings are made right, as the 
big trick starts in the foundry, where it ought to start. 
We have handled castings so soft, that, though made of 
gray iron, all that was necessary to prepare them for hot 
tinning was a pickling over night in a solution of hydro- 
fluoric acid one part, water torty parts. They were 
taken therefrom in the morning, plunged into cold 
water, then into hot water (180 degree KF.) until they 
reach that temperature or thereabouts, taken out and 
thoroughly sandblasted, thence into a bath of muriatic 
acid and water (five acid, one hundred water), thence 
into the muriate of zinc and into the roughing tin kettle, 
even though the castings were not designed so that tin- 
ning was made easy. 

The impression prevails among the inexperienced that 
to tumble or roll castings in a barrel containing various 
materials will in the end result in even surfaces. This is 
a mistaken idea, for although the surfaces may be cleaned, 
their contour will remain the same, by which is meant, 
that if the surfaces are undulating or wavy, they will re- 
main so all through the preliminary and final operations. 

Tumbling, rolling and even sand blasting castings will 
not fill the hollows or reduce the high spots. In fact, 
they are far more likely to have the opposite effect. 


PICKLING 


It is agreed by all authorities that the use of sulphuric 
acid in the pickling of iron castings is to be avoided, be- 
cause it attacks the surfaces and not the burnt sand, while 
hydrofluoric acid consumes the sand and not the castings. 
\lso the authorities are wrong, as hydrofluoric acid with 
appetite unsatiated with the consumption of burnt sand, 
will attack the castings with gusto, particularly if the 
solution is too strong for a long immersion, or if pearlite 
in goodly quantities is one of the many impurities ever 
present in gray iron castings. As a matter of exact fact, 
the surfaces of a casting attacked by hydrofluoric acid 
look a lot worse than those disfigured by sulphuric, to say 
nothing of the nasty and pasty mass that completely 
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covers any casting that has reposed too long in a weak 
solution, or for a short time in a strong solution of this 
powerful acid. 

In spite of the edict issued against the use of sulphuric 


acid as a pickling medium on iron castings, its use on 
brass and bronze castings in preparing them for the hot 
tin bath is recommended. Outside of the plunge into the 
muriate of zinc, that is all the preparation they need un- 
less tumbling, rolling, or sand blasting is necessary to 
obtain a cleaner surface. The supply houses sell pickle 
salts to those not caring to handle the acids used for pick- 
ling, and, it must be said that they give excellent results, 
and are much safer to handle. 
rINNING . 

In placing the castings either singly or in baskets, into 
the roughing kettle it is well to bear in mind not to pre- 
sent too great a surface wet with the muriate of zinc, as 
a violent sputtering will result to the damage of the oper- 
ator and innocent bystanders. If a basket is used, let a 
corner enter first, then gradually work the body into 
the molten tin in such a manner that the sputtering 1s 
reduced to the minimum. The castings must remain in 
the first or roughing kettle long enough to become heated 
to its temperature before being taken out to be again 
placed in the semi-finishing or finishing kettles depending 
upon whether two or three kettles are used. 

It’s all very easy to write down in an article of this 
kind the means employed to get results in hot tinning, 
but common sense must prevail in all operations. For 
instance, mention has. just been made of allowing the 


castings to remain in the oe her kettle until they 
acquire the same degree of heat as the molten metal. 


Now, if one will stop to consider, a great deal depends on 
the relation of the mass of castings to the quantity of 
tin in the kettle, as it follows that to place castings of a 
much lower temperature in a bath of molten tin will 
reduce that temperature, the mean of which will approxi- 
mate a degree between their temperatures and their rela- 
tive masses. This means that it is necessary to either 
allow the casting to remain submerged (and they won't 
remain so unless compelled to, because of a difference 
in specific gravity or density as the latter day prophets 
have it) until they reach the right temperature, or to have 
the kettle’s dimensions so generous that the mere placing 
of a batch of castings in its midst will not affect the 
temperature. This means a lot of tin if a great produc- 
tion of tinned castings is aimed at. 

The trouble is that most people go into the tinning 
game with a lot of half-baked notions acquired by read- 
ing, hearsay, and alleged advice from friends, who, be- 
cause they know that tin is mined in the Malay Peninsula, 
Bolivia and Cornwall, are authorities on everything per- 
taining to the prince of metals, when as a matter of fact, 
if any of them ever glimpsed an ingot of Penang tin he 
would declare it silver bullion gold plated on its top 
side. 

COST OF 


EQUIPMENT AND OPERATION 


The expense of equipping a plant of this nature depends 
of course, on the size of it and other considerations. | In 
the first place, the tinning department, if it is to be a 
component part of a manufacturing ore must be located 
in an isolated part of that plant, as the fumes generated 
there are not ‘conducive to long life a either men or 
machinery. If hard castings only are to be treated and 
coated, then the cost’ of installing the necessary tumbling 
and rolling barrels, sand blasting machinery, pickle and 
dipping tanks, alkali containers, hot and cold water recep- 
tacles. pyrometers and tools, will amount to a very re- 
spectable sum, to say nothing of power and deterioration 
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PRICES 

The practice of the job shops in charging high prices 
for tin coating on the basis of weight, and not surface 
covered, is not fair or equitable to all 
weighty castings very often have considerably less area 
than those of half their poundage. But as this method ot 
arriving at the price to be pe ae works both for and 
against either party, the jobber is an adept at sticking on 
enough to make sure that he is not the loser. To. be 
perfectly fair to the jobber, it must be admitted that he 
takes most of the risks in handling the castings sent to 
him, as many of them are made of iron no more fit to be 
tin coated than paving stones, which may mean a dead 
loss to him, if, after treating same the tin will not “take.” 

This happening was of frequent occurrence during the 
late war period, when the foundry irons mounted to very 
high prices, and the founders were compelled to use scrap 
iron for seventy-five per cent and over of their melt, which 
resulted in an iron so unreliable that tin coating it was 
next to impossible, even when the numerous 
were used either in the cupola or ladle. 

To sum it all up then, tin coating ferrous castings is a 
man-sized job and not to be taken up in a haphazard or 
half-hearted manner with the idea that the art can be 
any as easily as the making of “hootch” or 
yrew. 


concerned as 


“softeners” 


“hom 


Solders 


().—Please advise what kind of solder with a melting 
point below 350 degrees Fahrenheit would give the great- 
est tensile and shearing strength. Also what solder would 
you recommend as having the least liklihood of crvstalli 
zation and what 


would be the action of time on such 

solder. This solder is for steel. 
A.—The condition fixed for a melting point below 
350 F. at once determines the solder that must be selected 


Such a solder is composed of two parts of tin to one part 
of lead; it melts at 340 F. For a flux use either colo 
phony or zine chloride solution. Such a solder may be 
used for soldering steel parts together, but it is not very 
strong. If the steel parts to be soldered are first carefull 
cleaned of all grease or oxide films, then dipped into a 
bath of the best Banca tin, followed by the use of the 
above flux and solder in the regular way, the soldered 
joint will be much improved in its strength and plasticity 
As a rule the above solder is used chiefly on thin lead and 
tin pipes, tinplate work, etc., but it is also used by instru 
ment makers in soldering delicate parts of steel together 
A better solder than the above for steel castings or for 
worked steel parts, would be an alloy composed of on 
part of silver to one part of good clean sheet bes iss, OF 
hammered sheet brass alone, or the same quality of brass 
drawn into wire could be used as a solder for such a 
purpose. Flux would be “senetine borax and carbonate 
of soda, either one or both together, vitrified first before 
being used. This latter alloy melts above 797 degrees 
Fahreheit. There is another very fine alloy that can be 
used as a soider for steel parts and that has a composition 
of 50% silver, 35% copper and 15% zinc. 
to give its exact waitin point. If this alloy be changed 
so as to substitue for the zine the same amount of cad 
mium, it is certain that the melting point would be ma 
terially lowered and it is possible that you might find it 
available for your purpose ; its soldering properties would 
be as good as any of the others that have been mentioned, 
and it would be as strong and ductile as any of them. 
\s to freedom from crystallization and durability, the 
sheet brass solder mentioned would rank first, then the 
first solder mentioned, the one containing the cadmiin 
come next.—R. FE. Si 


I am unable 


ARCH, 





402 


THE METAL 





INDUSTRY Vol. 19. No. 10 


The Oxy-Acetylene Welding of Cast and Sheet 


Aluminum 


Details of a Practical Method of Joining Aluminum 
Written for The Metal Industry by P. W. BLAIR, Mechanical Editor 


The welding of aluminum castings offers some difficul- 
ties compared to other metals welded with the oxy-acety- 
lene flame owing to the low melting point (1,200 deg. 
lahr.), whereas the conductivity and specific heat of the 
metal are high. Due to this fact a comparatively large 
welding flame has to be employed on the work thus call- 
ing for skillful manipulation of the blow-pipe to prevent 
holes being burned in the parts operated upon. Alumi- 
num in its pure form is seldom used for castings, which 
are as a rule of alloys of copper and aluminum or zinc and 
aluminum. The aluminum copper alloys are much easier 
to weld than the aluminum-zinc alloy, due to the facts 
that there is less tendency to crack or cool, and also that 
oxidation is not so rapid. To insure good results with 
aluminum it is essential that the work is absolutely clean. 
Most aluminum castings that have to be repaired have 
generally been in contact with oil and grease. To remove 
all traces of oil from the aluminum takes some consider- 
able time as the oil seems to penetrate into the metal. It 
is best to heat the castings over a mild charcoal slowly 
and carefully, wipe away the oil as it sweats from the 
metal. In some cases gasoline can be used for cleaning 
by immersing the pieces. 

Parts over % inch thick must be leveled the same as 
steel, cast iron or brass. Care should be taken in the 
setting up and alignment of the parts to be brazed, as 
aluminum castings, when they approach their melting 
point, become very fragile and unless careful precautions 
are taken the castings are likely to collapse or become dis- 
torted during the welding. In order to prevent collapse 
during the welding and pre-heating operation it is good 
practice to place a sheet of paper on the inside of the 
castings next to the crack to be welded. Back this paper 
with damp fire clay and pack up with asbestos fibre until 
a firm support is obtained. The paper prevents fire clay 
from getting into the weld, with this light backing or 
mold the castings can be welded easily. 

HANDLING FLUX 


The flux must be of good proved quality and should 
contain no acid or alkali which might have an injurious 
effect on the weld. Do not let low prices guide you in a 
selection of a flux. The ingredients of a good flux are 
costly. Aluminum flux should at all times be kept in air 
tight cases as it quickly deteriorates. A flux should be 
used either wet or dry. When used dry it is applied by 
dipping the heated rod into the powder. Sufficient will 
adhere for application at one time. Some fluxes can be 
used wet or dry but before application of the wet metho«! 
is tried assurance should be obtained from the source of 
supply that the flux is suitable to be used wet. To use the 
flux in a wet form it is mixed with clean water of sufficient 
quantity to produce a cream consistency mixture. To 
apply, use a piece of clean rag or cloth, dip in the flux 
and apply along both edges of the metal to be jointed. 

Sheet aluminum is as a rule pure metal and has to be 
handled somewhat differently from the cast alloys. 
Where welding has to be performed the sheets are very 
rarely over % inch in thickness. If they are, they can 
be welded in the same way as a casting except that drawn 
aluminum rods must be used as a filler and a flux used. 
The weld of aluminum sheets less than ™% inch in thick- 
ness will be found to be a somewhat delicate operation 
and a good deal of practice is required before some sound 
neat joints can be made. 


Careful regulation of the blow-pipe flame is necessary, 
also a slight excess of acetylene is recommended. Owing 
to the conductivity of the metal and consequent even dis- 
tribution of the heat contraction does not as a rule cause 
cracking. Remember the metal is fragile as tempera- 
tures near the melting point and it should therefore be 
carefully handled while cooling which should take place 
slowly and away from draughts. Do not be in too great 
a hurry to remove clamps. After the work is cold wash 
away with warm water any traces of flux on the surface. 
Flux might, if left on the surface have a corroding effect 
on the metal and also would be injurious to paint work 
and cause it to scale. Cold hammering along the line of 
the weld after the surplus flux is removed is good prac- 
tice as it gives grain and texture to the weld. A spring 
power hammer is good for this work if available. A 
welded joint is easy to finish; a vixen file is preferable to 
the ordinary file for this work. Aluminum solder should 
be used only to fill up the holes or cracks in parts of 
castings or sheet which are not under high pressures. 





Core Burning 


The oft-observed tendency of dry sand cores to burn 
severely when surrounded by heavy, hot, or highly pene- 
trating metal is a distressing foundry experience and a 
problem not always easy to solve. 

The general tendency is to use close sand for the body 
and to reduce the binder and the sharp sand to a mini- 
mum thus reducing the tendency to blow and the open- 
ness correspondingly. Yet even then the core is fre- 
quently disappointing in either respect. 

The prevention of core-burning is primarily a matter 
of exclusion, We must have a certain degree of open- 
ness in a core and unless this openness, however reduced, 
is hermetically sealed from the core surface, the in-strik- 
ing tendency of liquid metal will to greater or less degree 
be manifest. The core wash becomes therefore an im- 
portant consideration. For hard service it should be 
made of the best materials available. It should be heavily 
applied in two or three coats, the drying of each coat 
cracks or fissures. In the first coat the wash should be 
reasonably thin to permit reasonable penetration but the 
following coats should be heavy to favor metal exclusion. 
Following final drying it is well to examine for breaks in 
the coating and to rub the wash thickened to a paste over 
the entire surface and allow to dry in a warm atmos- 
phere. Good core washes are made from high-grade 
plumbago, from red talc and from equal parts of these 
materials mixed to consistency with molasses water. A 
very strong wash can be made by mixing plumbago and 
blue clay in a strong solution of Hytempite and water. 
Fire clay can be substituted for blue clay with equal re- 
sults. 

Solid cores are best for hard service. When cores 
must be made in parts and pasted together care must be 
taken to get a strong, inseparable union. Wrapping hard- 
pressed sections of cores with mica or thin sheet asbestos 
is a great protection against metal. To protect core rods 
against metal coat them heavily with core wash. The 
admission of metal to the core vent favors core burning, 
core blowing and entanglement of the core rod, and 


should be carefully guarded against in molding. 


R. R. CLarKeE. 
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The Making of a Gem Ring 


An Art Which Calls for Handicraft of the Highest Type 
Written for The Metal Industry by FRED W. GOLDSMITH 


The modern high-class working jeweler is a master 
of the art of delicate craftsmanship. He embodies the 
traditions and the practical finesse of tools flowing back 
to Cellini and the early Renaissance craftsmen. His mas- 
ters learned their craft under Trade Guide rules in me- 
dieval times, and the continuity of instruction has passed 
down to today unbroken. In his delicacy of touch, in 
his facility in the use of tools, in his instinctive appre- 
ciation of the possibilities of his gems, of his gold, of his 
platinum, he is unconsciously following the teaching of 
Italian, French or English craftsmen of five hundred 
years ago. 

TOOLS 

It is astonishing with what simple tools the best class 
jewelry is made. With the ordinary run of everyday 
stuff made in quantities, dies and tools, stamps and 
presses and a variety of mechanical appliances are neces- 
sary for their cheap production. But for the best mar- 
kets of London, of Paris, of New York the whole of the 
work is done by hand with but a few varieties of cutting 
tools, a hammer, an assortment of needle files, a simple 
Archimedean drill which has remained unimproved since 
classical times, a fret-saw—and brains. It is interesting 
to follow the actual making of such a piece through its 
several stages to ultimate finish. 


THE SHOP 

First, then, as to the workshop. It needs a wide, high 
window with a good light, although in actual fact much 
of the best work is turned out of shops but poorly 
equipped in this respect. Around this window is a large 
semi-circular board of elm into which are cut three, .four 
or five deep recesses each to accommodate a workman, 
leaving elbow space on each side of each man. In the 
center of each recess is fitted a wooden peg against which 
the work is held in the manipulation, with the various 
tools scattered around ready quickly to hand. At each 
elbow is a gas soldering jet which at normal lowers itself 
almost to nothing, but which on being rapidly jerked for- 
ward by the crook of the blow-pipe flames out furiously. 
For night work, a center gas, or in a few quite modern 
shops, electric light is suspended, the light of which is 
focused upon each peg by a brass-mounted lens, or more 
generally by a large glass globe filled with water standing 
in front of each worker. Many workers tint this water 
to a pale blue or green to tone the glare from the eyes. 
In the center of the shop will be a small set of flatting 
rolls and a draw-bench, also probably a set of wire rolls, 
and in the corner a polishing lathe run by electric motor. 


MAKING THE BACKING 

So the typical workman is ready to start his job, and 
we will presume he is to make a nine-stone diamond 
cluster ring with eighteen carat shank and lower part of 
the head, but with a platinum setting to show up the 
whiteness of the diamonds. He first takes a small, shal- 
low pan, the lid of a tin can most likely, into which lead 
has been run to give stability, and on this he ranges his 
stones to best advantage, looking at them this way and 
that so that at least the best effect possible shall be 
shown. Having satisfied his critical judgment as to the 


relative position of each diamond he takes a square piece 
of flat platinum of the requisite size and of such thick- 
ness as his experience decides and with his dividers sets 
out a circle to the exact size of his cluster, with a smaller 


circle inside the size of his center stone. 


The space be- 
tween these two lines he subdivides ‘into eight, centering 


each eighth. Then taking the aforesaid Archimedean 
drill stock with a drill of right size, he drills a small hole 
at the outer edge of the smaller circle, and inserting a fine 
fret saw he cuts away the center piece of platinum, and 
then does the same in turn with each of the eight holes. 
He then takes his cutting pliers and trims the outer edge 
of the platinum fairly close to the circle of holes, after- 
wards gapping into the inturn of each hole with a small 
three-square file, meanwhile holding the piece with a pair 
ot flat pliers. He thus has produced a wheel of platinum 
into which the nine diamonds can be dropped with their 
several edges touching each other at the tangents with 
mathematical precision. 

His next process is to take a piece of flat gold of suf- 
ficient strength and proper size and carefully solder his 
platinum wheel onto it, afterwards drilling or cutting out 
the holes through the gold to correspond with the plati- 
num. This soldering needs to be perfectly “run,” as any 
fault of soldering would render the final settings unsafe. 
He now holds a wheel of platinum for the top and gold 
for the underneath, this forming the “backing” of the 
ring, and by means of a flat-domed punch and a “stake” 
of required depth he domes up this wheel to the neces- 
sary elevation. The cutting out of the platinum before 
soldering rather than afterwards has no mechanical ad- 
vantage but it is done to avoid as far as possible mixing 
the dust or “lemel.” Pure lemel, either gold or plati- 
num, is more easily treated than a mixture of the two. 


MAKING THE COMB AND SOLDERING TO THE HEAD 


The workman next turns up in gold a circular bezel 
of the exact size of the inner points of the circle of holes 
as above. This he holds with pliers the nose of which 
has been rounded laterally, and with a very fine knife- 
edge file he gaps down alternately from either side, cut- 
ting almost through its depth each time, a matter of a 
bare sixteenth of an inch. He thus produces a sort of 
zigzag paling in miniature, each edge being a series of 
minute points. This with exquisite delicacy he proceeds 
to solder to the aforesaid backing, the panels of solder 
used being cut to almost microscopic proportions. The 
care needed in this operation can be judged from the 
fact that the solder used is a gold of barely less quality 
than the work, and the least possible excess of heat would 
melt the fine paling work in a moment. However, skill 
and long experience enables him to perform this opera- 
tion safely. He now has the head of the ring with a 
miniature comb standing all around it. To the lower 
half points of this comb a flat gold ring is soldered with 
the same care as before, this being the “strand” of the 
ring. 

ADDITIONAL ORNAMENTATION 


In a poor or medium class ring this strand would next 
be filed to the curve of the finger, and the shank would 
be made and attached. But in a fine ring an ornamental 
feature is often added to this under part before the ring 
is completed with its shank. This takes the form of a 
shallow saucer shaped piece of gold. The rim on which 
the saucer would stand now forms the strand of the ring 
and this is shaped to fit the curve of the finger. The 
dish portion of this small saucer is to be elaborately carved 
through in a series of lace like curves according to the 
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taste of the workman, thus letting the light through from 
the back to give full brilliance to the stone. This carving 
is delicate and dainty and while almost hidden in actual 
wear, adds much to the lace like beauty of the ring when 
ff the finger. The nearest approach to this work is 
found in the finer carved work in some of the old cocks 
from Geneva watches. ‘This design may be either carved 
through by means of specially shaped scorpers, or it may 
be saw-pierced and finished off delicately by means of 
the carving tools. This work which the everyday 
“common or garden” jeweler could not do. It needs not 
only extreme delicacy and touch in the use of tools, but 
a considerable amount of artistic taste as well. 

Che ring is now ready for shanking. We do not need 
to spend much time over this as it is merely the turning 
up of a hoop of gold either flat, half-round or knife-edge 
as may best suit the ring, bringing the shoulders to a 
keen angle by means of the file, and attaching them to the 
head of the ring. Or it may be that the shoulders shall 
be wider, and carved in a desired pattern. This work 
is but repeating that already done on the under part of 
head, but cut only partly through, so no further descrip- 
tion is needed. Obviously the cutting off of the shank 
to exact finger size is done before shaping the shoulders. 


is 


POLISHING 

The ring is now ready for polishing. In a few old 
fashioned shops the polishing is done by the actual maker, 
but more generally this is the work of young women 
whose slim and delicate fingers give them a special apti- 
tude for it. The appliances used are the stiff brush, the 
felt mop, and the cloth mop, the polishing material being 
rouge, crocus and compo. For platinum a special green 
rouge is used. The lathe is used for the broader portions 
of the head and for the shank, the finer work above de- 
scribed being carefully polished by hand by means of 
water-of-Ayr stones, quills and linen threads. Every 
tiny crevice, every delicate cut has to be gone over till 
all file marks and sandpaper roughnesses are obliterated, 
and the whole article shines with a mirror-like brilliance. 
The “threading” and “quilling” of the microscopic claws 
and the fine carving is skilled work of a high character. 
Che final “finish” of the article depends to a great extent 
upon the quality of the polishing. 

SETTING THE STONES 

Having passed the foreman’s scrutiny from the polisher, 
the ring now passes on to the setter. Tor the class of 
work we are here considering the setter is a highly skilled 
man who if not actually apprenticed has certainly spent 
several years in learning and several more in “improv- 
ing.” A good setter can make more money than any 
other workman in the trade. The first process of setting 
is to “let in” the stones, although in good work, properly 
made this is scarcely necessary as the work should have 
left the “mounter’s” hands with no superflous metal to 
be cut away. However, the setter places the stones neatly 
upon the mount, and while he holds the ring they should 
lie there as though already set. Should a trifle of letting 
in be needed he takes his scorper sharpened slantwise 
and delicately cuts away such of the gold and platinum 
as he thinks necessary. Now the stones lie perfectly in 
position, each one just touching the center stone and each 
other in perfect tangent, thus leaving eight small trian- 
gular portions of platinum around the center stone, and 
a scalloped rim of the platinum all around the outer circle. 
Upon these knife edge portions of upstanding platinum 
the setter works with a tiny graining tool with a “round- 
about” motion of the wrist, thus leaving a circle of 
rounded miscroscopic dots around each stone except just 
at each tangent where each stone touches another, and 
with three such rounded dots to fill in each of the eight 











INDUSTRY Vol. 19. No. 10 
triangles at the intersection of the center with the circle 
of stones. The security of the setting rests in this, that 
each tiny dot is pressed half way over the edge of the 
diamond it touches so that there is a bearing edge hold- 
ing the stone in position all around each stone. These 
dots are worked to a high burnish with tne bright tools. 
The finished product is a glittering rosette of brilliant 
diamonds and burnished platinum. The advantages of 
this style of setting are its daintiness and the perfection 
of its “thousand grains.” It has the commercial advan- 
tage, that it adds to the apparent size of the stones and 
thus increases the selling value of the ring. 





Gas Valve Brass Forgings 


©. Weare large manufacturers of gas pressure. tanks 
used for oxy-acetylene welding and carbonated gases. 
We furnish these tanks complete with high pressure 
valves on top with safety outlet cap used on same to 
blow off when pressure is above the maximum 4,000 Ibs. 
We are purchasing these high pressure valves at present 
and are desirous of manufacturing them ourselves, as 
we use a large number—20,000 per year—and as they 
get damaged in transit with the tanks when they are 
shipped all over to the different states and cities. 

Have been importing these valves from Germany pre- 
vious to the war. Since that time have been procuring 
them in the States. Please give us full information about 
the manufacture of the main body and cap. The small 


parts we can manufacture from brass rod on screw 
machines. 
A. Brass forgings are manufactured from alloys 


called Tobin Bronze or Manganese Bronze. You can 
buy specially extruded bars formed in a cross-section 
similar to the shape of the body of this gas valve and 
it allows the dies in the press to operate at a lower stress. 
The cap can be made from a round blank cut-off the de- 
sired'weight from rod of the desired metal. The blanks 
are heated to the desired temperature and pressed be- 
tween a pair of dies in the correct form. 

The machines used for pressing these forgings are 
heavy duty presses or Bull-dozers with regular punch 
press used for trimming off the flash left after the forging 
is pressed. A weighing scale should be employed to hold 
the specified weight when cutting off the blanks from 
the bars so that a minimum and maximum amount of 
metal is left for the dies to press the article. 

The dies should be lubricated with a solution of oil 
and graphite to keep them free from scale afid foreign 
substances. A concern using the number of high pres- 
sure gas valves per year you specify will find it a good 
investment to manufacture these forgings, as your in- 
vestment would cover only machine, tools and dies. 
Stock in the rough can be purchased from brass mills. 

Dies for producing forging from brass differ from 
those used for steel or iron forgings principally in the 
matter of finish. Owing to the softness of brass, the 
metal is driven into very minute impressions in the surface 
of the dies, hence these surfaces must be perfectly free 
from scratches in order to procure a smooth finish on 
the work. Even though brass is soft compared with 
steel and iron, the hammering necessary when forging 
is very hard on the dies, and to prevent them from dish- 
ing or spreading, tool steel is ordinarily used. The 
shrinkage draft and finish allowances on brass drop 
forging dies are practically the same as on dies for steel 
and iron. To take care of the excess metal the dies are 
relieved all around the impression by cutting or milling 
a flat, shallow recess 1/64 in. deep, % in. wide. Both 
the upper and lower dies are flashed this way. 

P. W. Beare. 
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The Electro-Deposition of lron 


A Description of Plating of Iron for Steel-Facing, Electrotype Making and Repair Work*- 


By W. E. HUGHES, B.A.(Camb.), F.C.S., Mem. Inst. Met.7 


ine effect of the stern necessities of war-time condi- 
tions was to stimulate and promote scientific investiga- 
tion and research. The value of such enquiry was, per- 
force, recognized; and as a result, both pure and applied 
science has largely progressed. Among other branches 
of applied science to benefit is electro-metallurgy in gen- 
eral and electro-deposition in particular, and in this latter 
field the use of electrolytic iron and the application of the 
deposition process in the case of that metal have made 
marked extension and progress. 
USES AND APPLICATIONS 
The uses to which electrolytic iron and the electro- 
deposition process for iron have been and can be 
applied in engineering have been recently pointed out 
elsewhere’ by the writer, and the general conditions 
upon which the future industrial progress depends 
have been summarized. These will, therefore, be 
but briefly enumerated here. The chief uses to which 
electrolytic iron has been hitherto put are (1) its em- 
ployment as the material for the manufacture of parts 
of electrical machines, and (2) its use as the raw 
material for investigations into the physical and 
chemical properties of pure iron. The process of 
electro-depositing iron has been employed for the fol- 
lowing purposes:—(1) “Steel-facing,” by which is 
meant the deposition of a thin layer of iron upon sur- 
faces to be printed from. The’ purpose in this case 
is to impose a hard surface layer upon the softer 
material of the printing block (which is often cop- 
per), and thus, by securing a better wearing surface, 
enable a much larger number of true copies to be 
obtained. (2) The production of electrotypes in sub- 
stitution for those produced from copper. The pro- 
cess of deposition suitable for this work was worked 
out by M. H. von Jacobi and E. Klein,* and it was 
extended and improved by S. Maximowitsch. It ts 
interesting to recall that the following notice of this 
process apneared in the Athenzeum published on May 4, 
1839: — “While M. Daguerre and Mr. Fox Talbot 
have been dipping their pencils in the solar spectrum, 
and astonishing us with their inventions” (which were 
connected with photography), “it appears that Pro- 
fessor Jacobi, at St. Petersburg, has also made a 
discovery which promises to be of little less impor- 
tance to the arts. He has found a method—if we 
understand our informant rightly—of converting any 
line, however fine, engraved on copper, into a relief 
by galvanic process. The Emperor of Russia has 
placed at the professor’s disposal funds to enable him 
to complete his discovery.” The process was used 
continuously at the Government printing press in St. 
Petersburg from the time of its invention until—at 
any rate—the recent Russian revolution. It was also 
used at the Government press in Vienna. (3) For the 
following engineering purposes:—The formation of 


“ 


steel” driving bands on shells; the building up of 


*From Beama. 
tLately Chief 


Research Chemist, Electro-metallureical Committe Min 
istry of Munitions, and formerly Examiner in Electro-metallurgy, City 
and Guilds of London Institute (1910-1914). 

1The Fngineer, Oct. &, 1920. 

?The Electrician, Nov. 5, 1920. 

?v. Bull. de l’Acad. Imper. des Sci. de St. Fetersbourg, 1869, vol. 13, 
p. 40: Brit. Assoc. Rep., 1869, p. 67: W. Roberts-Austen. Jour. Iron and 
Steel Inst., 1887 (No. 1), p. 71; and S. Maximowitsch, Zeit. f. Elektroch. 
sta vol. ii., pp. 52 and 91. cf. also F. Haber, Zeit, f. Elektroch, 1898, 
vo 4, p. 410. 
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worn and undergauge parts of aeroplanes; lining 


aeroplane engine cylinders; the formation of bushes 
on ball races and other parts; coating steel tubes; 
and many others, including the manufacture of sheets 
and tubes.* 

A few remarks upon the above-mentioned uses and 
applications of electrolytic iron will be in place here. 
In the first place it may be at once said that where 
the expression “steel” is used in connection with 
electro-deposited iron, the use of the word is unwar- 
ranted and apt to be misleading. Steel has never been 
electro-deposited ; tentative trials have been made to 
that end, but only iron admixed with a percentage of 
carbon was obtained. Next, it may be remarked that 
the object the deposited metal has to subserve renders 


it necessary to study its properties closely; and, since 


these vary according to the conditions of deposition, 
the control of these is imperative. The object of 


the depositor should be to obtain iron possessing cer- 
tain pre-determined properties, and he must not be 


content with merely the deposition of iron. And 
thirdly, since the margin within which the process 
can be carried out economically is narrow, the ques- 


tion of cost must always be kept in mind, and the 
waste usually associated with electro-deposition processes 
rigidly avoided. 
PROPERTIES 
Electrolytic iron is, 


almost always, of a fine light 
grey color. If it 1s 


dark in color it will almost 
certainly possess properties, such as brittleness, for 
instance, which are, in nearly all cases, undesirable. 
The deposited metal may or may not be pure: it may 
contain hydrogen, carbon, sulphur and other elements 
in gre ater or less extent. Further, it may be hard or 
soft, brittle or tough, sound or unsound as regards 
cracks and crevices, of uniform or various structure, 
both in one and the same sample and from specimen 


to specimen. All those properties depend upon the 
conditions under which the iron is deposited: they 
have been considered by the writer elsewhere.’ The 


thermal properties of the metal are of considerable 
importance to the engineer. Its crystallizing (or re- 
crystallizing) properties on heating have been care- 


fully studied by Professor H. C. H. Carpenter and 
Mr. J. E. Stead.* These authors remark that the 
crystallizing properties of electrolytic iron are of 
great scientific interest, for in certain respects they 


are precisely the opposite of those of very mild steel 
and wrought iron. It may be added that these 
crystallizing properties are also of considerable im- 
portance. As typical of the difference referred to by 
Stead and Carpenter the following comparison is 
given: “The very heat treatment that produces coarse 
crystals in the electro-deposited irons refines wrought 


iron and very mild steel that have been rendered 
coarsely crystalline by ‘close-annealing’ between 
oaxaee i 

700°C. and 800°C. On the other hand, annealing at 


700°C. to 800°C. has no effect in coarsening the struc- 
ture of the electro-deposited iron which has been re 
fined by cold mechanical work. In these respects, 
therefore, the behavior of electro-deposited iron is 


*L. Guillet, Jour. 
Sv. Jour. 
® Jour. 


Tron and Steel Inst., 1914 (No, 2), p. 66. 
1920 (No. 1), p. 321. 
1913 (No. 2), p. 15. 
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precisely the opposite of that of wrought iron and 
mild steel. The recrystallization phenomena of the 
pure electro-deposited iron can be most satisfactorily 
explained on the assumption that at Ar3 the iron 
changes direct from the vy to the @ condition.” 
This matter of the peculiarities shown by electrolytic 
iron upon heat-treatment is of technical importance 
to the engineer, because it will be found to be often 
necessary to heat-treat the deposited metal after de- 
position ‘if it is to be of real service for engineering 
purposes. It is, therefore, necesary to know what the 
effect of heat-treatment is, and how the result of such 
treatment compares with that obtained in the cases 
of other irons and steel. In connection with anneal- 
ing the recently published work of J. Cournot may be 
mentioned. As has been already stated, electrolytic 
iron may contain hydrogen; it will often be neces- 
sary to get rid of this impurity, for the presence of 
the gas in the metal may well give rise to a modifi- 
cation of its properties. Cournot has shown* that the 
time necessary for complete annealing varies with 
the temperature employed, if, indeed, one makes the 
assumptions he does that (1) the gas forms a hydride 
with the iron—a hydride easily disclosed by the mi- 
croscope—and that the presence of this constituent 
is associated by an increase of hardness in the de- 
posited metal. The present writer does not know of 
anything in the literature of electro-deposited iron 
that proves beyond doubt either that the included hy- 
drogen forms a hydride with the iron or that hard- 
ness is the result of the inclusion of the gas; it is 
quite certain that the microscope does not disclose 
anything in the nature of a hydride. The writer is, 
therefore, not prepared to accept Cournot’s assump- 
tions as justifiable; but while that is so, Cournot’s 
work shows that the annealing of electrolytic iron 
is not the simple matter it is usually supposed to be, 
and the hardness of the metal will vary with the 
length and temperature of the annealing to which it 
is subjected. Another property of electrolytic iron 
that may well be of great importance is its amena- 
bility to “case-hardening.” This property has, up to 
the present, been but very casually studied, and no 
very reliable data are available. A paper by W. A. 
Macfadyen,’ though not of much importanc in other 
respects, contains some interesting and, it is believed, 
new observations with regard to the results obtained 
when electrolytic iron is case-hardened. He found 
that if iron was deposited upon a steel base, e.g., a 
steel tube, and the whole then annealed at a tempera- 
ture above 900°C. for a short period, case-hardened 
at 800°C., and slowly cooled, the dividing line between 
deposit and base metal disappeared, and that there 
was no break in continuity between the two. Macfad- 
yen’s experiment is indicative only, it is true, and its 
indication is negative rather than positive. It shows 
that deposited iron can be subjected to “heating in a 
nitrogenous carburizing mixture” at the temperature 
stated without harmful results occurring. He does 
not seem clear as to the objects to be obtained by 
case-hardening, and he gives no comparisons as be- 
tween the Brinell or other hardness of the treated 
and untreated metal. Indeed, he previously states 
that heating at 950°C. for two hours is of itself suffi- 
cient to cause an interlocking of the grains of the 
deposited metal with those of the steel base. After 
such treatment “the dividing line was obliterated, its 


TOp. cit., at p. 144 and 145. 
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former position being marked by a wide, shady area 
between lighter deposit and darker basis metal.” The 
important point to be noted is that, by the applica- 
tion of the ordinary heat-treatment processes, the 
sharp dividing line that always exists between de- 
posit and base metal can be eliminated. The electrical 
and magnetic properties of electro-deposited iron can- 
not be discussed here: references will be found in the 
note’® to some important literature on these prop- 
erties. 
ELECTRO-DEPOSITION OF IRON 

The number of solutions (or baths) that have been 
proposed for the deposition of iron is very great. but 
the number of these that are of any real use 
is very small. With few exceptions, iron baths may 
be divided into two classes, namely, Chloride baths, 
or those based upon chlorides of iron, and Sulphate 
baths, or those based upon the sulphates. One of 
each class will be considered here: they both belong 
to the small number already referred to, and both 
have been put to practical workshop test. 

1. THE FERROUS CALCIUM CHLORIDE BATH 

This solution has proved itself of great worth in 

the workshop for depositiing iron for a large number 


of purposes. It has been sybjected to a thorough in- 
vestigation by the writer. 


(a) Composition and electrode reactions 

The ferrous calcium chloride bath is composed of :— 

Ferrous chloride, 450 gms. (16 ozs.) 

Calcium chloride (anhyd.), 500 gms. (18 ozs.) 

and 

Water, 750 c. c. (1/6-gal.) 

(i). Composition. Ferric chloride (ordinary per- 
chloride of iron, may be substituted for the ferrous salt, 
if it is more convenient to use the former. But, in 
this case, it will be necessary to reduce the ferric iron 
to the ferrous condition, since solutions of ferric iron 
do not yield a deposit of metallic iron. This can be 
done thus :—Add to the solution about %-fl. oz. of 
pure hydrochloric acid to each gallon of the bath; 
suspend from the cathode rod as many and as large 
pieces of scrap iron as possible; and pass as much 
current as possible through the solution. The hy- 
drogen gas liberated at the cathodes will reduce the 
ferric iron to the ferrous state. The passage of the 
current should be continued until a drop of the so- 
lution removed on a clean glass rod fails to produce 
a dark blue precipitate when introduced into a dilute 
solution of potassium ferrocyanide (yellow prussiate 
of potash) contained in a glass test tube. The follow- 


ing substances may be used instead of calcium 
chloride, if it is more convenient:—commor. salt, 
aluminium chloride or magnesium chloride. The 


writer’s experience is that common salt is quite a good 
substitute for the calcium salt; but, for preference, 
this should be used, if possible. 

(2) Reactions. It has been stated in a former ar- 
ticle’ that the reactions occurring at the anode and 
cathode, while a bath is being electrolyzed, should be 
known as far as may be. By this means only can a 
really good control of the working of a solution be 
maintained. If the remarks made in Article IV., 
Beama, be referred to or remembered, it will be 
seen that the double chloride of iron solution com- 


oC. F. Burgess and A. H. Taylor, Electroch. and Met. Ind., 1906, vol. 
, p. 208; C. F. Burgess and J. Aston, Ibid., 1910, vol. 8, p. 191; L. 
Guillet, Jour, Iron and Steel Inst., 1914 (No. 2), p. 66; B. Neumann. Stahi 
u_Eisen, 1914, vol. 34, p. 1637; and C. Duisberg, Internat. Cong. of App. 
Chem., 1912, vel. 28, p. 60. See also Zeit. f. Elektroch 1909, vel. 15 D. 
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lies with the requisites of a good solution in this 
| | g 


respect, namely, it is simple in composition. Never- 
theless, it is the fact that the electrode reactions oc- 
curring during the electrolysis of the solution have 
never, so far as the writer is aware, been worked out 
scientifically. In the absence of strictly accurate data, 
one must, therefore, have recourse to the lessons and 
observations of practical experience. In the first 
place, it soon becomes evident from workshop experi- 
ence that the anodes dissolve well; and, further, rough 
calculations have convinced the writer that, working 
at current densities round about 120 amp./ft®., the 
cathode efficiency is about 95 per cent. A current 
density of 20 amp./ft.? can produce, as the maximum, 
a thickness of 0.001” per hour from an iron (ferrous) 
solution.. Time after time the writer has obtained, 
from the double chloride bath, a thickness of 0.005” 
in one hour, working at 100 amp./it.*. Next, bearing 
the foregoing facts in mind, one may be sure that 
the main reaction at the cathode is liberation of metal 
(iron). Some hydrogen is liberated, but the amount 
in weight must be very small. Looking to the anode 
side, the fact that the anodes dissolve so freely proves 
that the bath must be getting metal from them 
readily. The solution of the anodes is, no doubt, due 
to liberation of chlorine at their surfaces. The pres- 
ence of chlorine in the anode region can easily be 
shown by chemical tests. Thus, simple observation 
shows that the main reactions of the bath are libera- 
tion of iron at the cathode and of chlorine at the 
anode. But it is not, in the absence of scientific proof, 
at all certain that these “end” reactions, as they may 
be called, are not the results—the algebraic sums, 
so to say—of other and more complex reactions. In- 
deed, there is very good reason for believing that 
they are; but to discuss the grounds for this state- 
ment would lead us far beyond the purpose of these 
articles. If the “end” reactions be kept in mind, it 
will be sufficient, for control purposes, if these be 
considered to be the result of discharge of ferrous 
and chlorine ions at the cathode and anode respec- 
tively. The electrolytic role of the calcium chloride 
is, thus, undetermined; and it may, for practical pur- 
poses remain-so. One function of the calcium salt 
may, however, be noted, namely, that the addition of 
this substance prevents ready “alteration of the elec- 
trolyte at higher temperatures, whether by evapora- 
tion or oxidation.”’” 

(b) Conditions of deposition. The most suitable 
working conditions have shown themselves to be as 
follows :—Current density, 90 to 120 amp./it.2. This 
requires an E.M.F. of about 1 volt for an electrode 
distance of about 8”. Temperature, 90° to 110°C. 
Anodes: Swedish Iron anodes are the best to use. 
If sheet steel is used for anodes, a material as low 
in carbon as can be obtained should be employed, 
since the carbon, derived from the solution of the 
anodes, will, being exceedingly finegrained, float 
about in the solution and become incorporated to 
some extent in the deposit, forming an impurity in it. 
Carbon may give rise to other troubles also. It 
should, therefore, be avoided as far as possible. 

(c) Observations on working conditions. 
great advantage of the ferrous calcium chloride bath 
is that its working limits are wide. This fact goes 
far towards making the bath “fool-proof.” It is ad- 
visable, in order to secure the best results, to keep 
fairly close to the conditions given above. The 


One 


@Eng. Pat. Nos. 24841 (1909), and No. 25969 (1910). For a dis- 


cussion on the properties of iron deposited from the dcuble chloride bath. 
see Stahl u, Eisen, 1919, pp. 801 to 805. 
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temperature must not be allowed to fall below 80°C., 
since at temperatures much below this the deposit 


obtained is unsatisfactory. The current density em- 
ployed may be anything up to 200 amp./ft.2. A cur- 


rent density of this value will give an average thick- 
ness of deposit of between 0.009" and 0.01” per hour. 
Though this is so, yet it may be inadvisable to work 
at so fast a rate. The internal structure of the de- 
posit depends upon the conditions that obtain during 
the deposition: the structure of a deposit obtained at 
100 amp./ft.? will be different from that of one formed 
at 200 amp./ft.2, Temperature is another factor that 
affects the structure of the deposit. The following 
sequence of changes occurs in the, microscopic aspect 
of the deposit as the temperature rises from room 
temperature to above 90°C.:—Very dark, bright, and 
hard, up to a temperature of about 35°C.; from this 
on, the deposit becomes lighter in color, but remains 
bright and hard, then, as the temperature continues 
to rise, it becomes gradually more and more pale 
grey and less and less bright and hard; above 80 

to 90° C,, the deposit is light gray, matt or finely. 
crystalline, and soft in aspect. It has to be remem- 
bered that macroscopic and microscopic features cor- 

respond, generally; hence, there will be correspond- 
ing changes in the internal structure of the deposit 
as the temperature rises. tI will, therefore, be seen 
that, although the difference of temperature, 90° to 
110° C., and variations of current density of some 
few ampéres per square foot about the mean cur- 
rent density 120 amp./ft.*, will not make any great 
difference, the conditions given above should be ap 

proximately adhered to in general. Another work 

ing conidtion that is of considerable importance has 
not yet been referred to. Should movement be em 

ployed in the case of this bath? The advantages of 
movement (of solution of cathodes) have been pointed 
out for the general case in previous articles. The 
principal reason why movement should be employed 
in the case of the ferrous calcium chloride bath is 
connected with structure. If two deposits be formed 
under the conditions above given, and the current 
density and temperature are the same in both cases, 
then, if in the one case the cathode be moved during 
the deposition, the deposit in this case will be matt, 
while in the case of the other deposit (where there 
was no movement) it will be seen to be crystalline. 
Rod movement is the best kind to adopt in the case 
of this bath. 

This article will be concluded in our November issue.—Ed. 





French Antique Finish 

The method of producing the finish French Antique 
sronze is approximately as follows: 

The metal of the medal should be a low brass, com- 
position 70 copper and 30 zinc. 

Ist. Operation—Acid dip and sand blast with fine 
punice stone powder or glass sand. 

2nd. Lacquer with a pale yellow gold tint lacquer, 
and dry thoroughly. Then apply a wax paste mixed 
with antique bronze powder. The wax is prepared 
from beeswax and turpentine and should be of the 
consistency of shoe polish. Very little of the com 
position should be used. Then brush with a small 
hand waxing brush, several times larger than an or 
dinary: tooth brush. 

3rd. To produce the light bronze tone on the high 
lights of the medal mix pale gold striping bronze with 
a little wax composition and apply with the forefinger. 
Then brush down with the waxing brush again. This 
operation completes the finish.—C. H. P. 
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Importance of Radium Paints 


\ Description of Some of the Properties of Radium, Particularly as Applied to Luminous Paints 


Written for The Metal Industry by LESTER G. HERBERT 


DISCOVERY OF RADIUM 


lt was in experimenting with phosphorescent and radio- 
active bodies that Professor and Madame Curie made 
another discovery in 1898, They found to their surprise 
that some pieces of uranium ore were more radio-active 
than pure uranium salts. They naturally reasoned that 
there was something in the ore which had been eliminated 
in the salts, and they set to work to find out what it 
was. ‘They succeeded in isolating a new substance from 
the uranium ore, which was one million times more active 
than uranium itself. Scientists now set to work to find 
out what they could learn concerning this new substance 
which they called radium. 


SOME PROPERTIES OF RADIUM 


It was finally discovered that radium gave out three 
different kinds of rays, which were named respectively, 

alpha, beta, and gamma. The alpha rays are quite 
different from the X-rays, in that they have very little 
penetrating power. They cannot force their way through 
a piece of paper, a thin film of glass, or even a few coats 
of varnish, but they affect photographic plates and cause 
certain substances to glow in the dark. This glow is 
called phosphorescence. 

At first, the discovery of radium caused great excite- 
ment in the scientific world, and it was thought that its 
greatest use would be in connection with the destruction 
of harmful bacteria and diseased tissue; also the stimula- 
tion under suitable conditions, of healthy animal and plant 
life. But it was not long before other properties and uses 
began to be found for this mineral, and today its luminous 
or light-giving qualities have been utilized to a surprising 
degree. More than that, it is the belief of scientists and 
of men of shrewd business judgment who are watching 
the development of radium products, that the field of its 
possibilities has barely been scratched. 

Alpha rays are positive and are deflected in conse- 
quence in a powerful magnetic field. Beta rays are nega- 
tive and they also are deflected in a magnetic area. The 
beta rays consist of minute corpuscles or electrons. Each 
one is only about one-seventeen-hundredth of the size of 
a hydrogen atom. These are shot out from the particle 
of radium at a velocity approaching that of light, which 
travels at 186,000 miles a second. 

The penetrating power of these rays is very great, but 
they have not the faculty of producing phosphorescence 
in mineral, possessed by the alpha rays. Both the alpha 
and beta rays are corpuscular in nature, but gamma rays 
are not. 

The gamma ray is a shorter wave length than the 
X-ray, and it travels so rapidly that it has a penetrating 
power from ten to one hundred times that of the beta 
ray. It also has a greater penetrating power than the 
X-ray. The gamma rays are not deflected by the electric 
or magnetic held 

Radium gives off both heat and light, and it was early 
estimated that the heat of radium was such as to melt its 
own weight of ice every hour; or to put it another way, 
that a quantity of radium would throw out as much heat 
in eighty hours. as would be produced by an equal weight 
of coal if completely consumed in one hour. An inter- 
esting thing about radium is, that it can keep right on 
giving out this heat for centuries, perhaps forever, and 


yet never be consumed. In fact, it has been estimated that 
the loss through heat would be so slight that a mass of 
radium could go on radiating its heat for a thousand mil- 
lion years, and that then the mass would have lost only 
about one-millionth part of its bulk. 


LIGHT EMANATION 


As yet, the light-giving properties of radium concern 
us rather more than its properties of heat. The light 
from pure radium is that of a clear, softened glow of 
sunshine, and so great are the light-giving qualities, that 
it was early estimated by M. Curie and Madame Curie 
that a decigramme of pure radium could illuminate fifteen 
square inches of dark surface sufficient to make reading 
possible in the illuminated area. It was further estimated 
that a kilogram of radium could brighten a dark room 
thirty feet square with a soft, mellow radiance like the 
first glow of early morning. However, if sheets and 
screens of sulphide of zinc were placed near the radium, 
this light would be greatly increased and made more 
brilliant by the phosphorescence which the metal would 
take on in the presence of the radium. ’ 

Radium for such purposes as illumination, is not 
practical, first, because of the powerful nature of the 
radium rays upon human tissue, and second, because of 
the expense and scarcity of this precious metal. Should 
radium ever become abundant and available as to price, 
doubtless inventive genius would devise protective or 
modifying means, but as yet experiments with the lumin- 
osity of radium have been along opposite lines, and in 
place of intensifying the light, it has been diluted in 
such a manner as to be relatively inexpensive and perma- 
nent. 


LUMINOUS PAINTS 


People sometimes wonder if real radium is used to 
make watch dials shine and to give luminosity to aero- 
plane and automobile switchboards. Real radium is used 
because an almost infinitesimal portion of it can be made 
to impart its light-giving qualities to many gallons of 
paint. 

Dr. S. A. Sochocky tells us that a little more than a 
millionth part of a gram is sufficient radium capital with 
which to make radium paint to coat the dials of fifty 
watches. Last year four million watches with luminous 
faces or luminous figures and hands were made in the 
United States, and a fourth of these were shipped abroad. 
The exact cost of making a dial luminous, depends some- 
what upon the method and degree of luminosity im- 
parted. The various processes naturally are trade secrets 
jealously guarded. The expense has been estimated as 
from fifteen cents up. 


COMMERCIAL USES 

The countless commercial uses to which radium is 
now being put, would make a long list,—instrument 
boards, speedometers, miners’ equipment, fishermen’s bait, 
the tips of keys, the outlines of keyholes, parts of the 
steering apparatus of sea-going vessels, danger signals, 
push buttons, call buttons, the tip of the orchestra lead- 
er’s baton, luminous glass eyes for doll and animal toys. 
luminous paints to produce moonlight or other weird ef- 
fects in the dark, and so on ad infinitum. Millions of 
luminous radium buttons have been manufactured and 
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are so arranged that they can be fastened wherever the 
purchaser desires, in order to prevent hunting after some 
elusive article in the dark, or striking against the sharp 


points of articles of furniture. Little radium bulbs hang 
from the electric light fixtures, and prevent fumbling 
about, and so on throught an ever-increasing list of 
radium uses. 

SOME PROPERTIES OF LUMINOUS PAINT 

\mong the substances which absorb the light from the 
alpha rays and become permanently luminous are—zinc 
sulphide, calcium tungstate, platino-cyanide, and wille- 
mite. Zine sulphide is the most sensitive and practical 
of the metals affected. 

Perfect zinc sulphide crystals are in the shape of an 
elongated hexagon. Imperfect crystals or broken ones, 
will not absorb the light except in a limited degree. 
When the alpha rays strike these crystals, they change 
their shape, becoming somewhat irregular as if stretched 
ut. Each crystal gives out a little separate glow. The 
zinc sulphide crystals hold this glow under proper con- 
ditions for a long time. 

It was at this stage that it occurred to someone to mix 
these crystals with some sort of paint which would dry 
and make a luminous surface. This was not so easy 
as might as first appear, for the alpha rays have little 
penetrating power, and some kinds of pigment would 
deaden the glow by obscuring it. It was further found 
that these zinc crystals must be handled with the greatest 
of care lest they become broken, even though they are so 


As a rule pigment greens are applied to steel and iron 
articles to imitate Verde Antique, because of the great 
tendency of the acids used for the finish, to produce a 
rust upon the steel, which shows up in the finished prod- 
uct. 

It might be advisable to give the steel hinges a basic 
coat of tin before depositing the copper acids. As a rule 
they have very little action upon tin. 

The following solution can be used for tinning: 


MEE. cst h red akon 1 gal. Temp. 200 Deg. Fahr. 
Caustic Soda, 76% 8 ozs. 
Tit (GE ee SR 8 ozs. 
Yellow Glue, Powdered.... % oz. 


Voltage one to two.—For certain purposes a more di- 
lute solution may be used, as a heavy deposit of tin will 
not always be required. 

The following are verde green mixtures: 


NT Ue ce vc idan cio des ah arma bes 1 gal 
CCE SERIE his os aa sehen eee cea 8 ozs 
ie PE, < 5h oe Guise 2s ts oe eee ee eS * 
a a eee ee a on See 24“ 
NS Foo. Bg rhe cic whines ean a é.* 
EEE. RUNES aig hs dsssb wee ke oe kine 8 6‘ 
NS = 68 oo A a ee tamed oho es 1 gal 
I, PRINS bs cee heey tink Kem clas savedons 4 ozs 
ees NE <2 Se ca eheks akbar ks apes Ry 
Sal Ammoniac A, Lea PORN See Go ee RE ess 
CN i ck cy avin ERA eee Seas a. * 
I II sn kos anus oe dbees ta 2 
Ete ee ae ian 


If it is found that the rusting of the steel still con- 
tinues, then it will be necessary to revert to the pigment 
method. 

Copper plate and axidize as usual. 
a heavy brush lacquer. 

Prepare a satisfactory green color from chrome green 
medium, zinc white and a little soluble blue. These should 


Then lacquer with 





Verde Antique on Steel 
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small that they have to be seen through a strong micro- 
scope. 

It was found that the paint must be put on with the 
most skillful touch, with the finest sort of a brush, and 
only one tiny drop used at a time. This is so that there 
will be very little rubbing out of the paint necessary, 
lest the crystals become broken. The less rubbing of the 
paint or brushing out, the better. 

It is evident that the process of making luminous paint 
and applying it, is very delicate, owing to the sensitive- 
ness of the substances used. Zinc crystals so treated will 
retain their luminosity for fifteen or twenty years if 
properly cared for, although most manufacturers do not 
guarantee more than half this length of life. 

Luminous materials of this class should be kept out of 
the sunlight as much as possible, for the ultra-violet rays 
in sunlight have a destructive effect on luminous surfaces. 
Where the air is very pure and heavily charged with 
ozone as in the mountains and at the seashore, ultra- 
violet rays are present in great numbers, and in such an 
atmosphere radium coated articles should be given intelli- 
gent treatment. 

A relatively small portion of the luminous paint is 
mixed at one time, and the reasons are self-evident. 
Many of the manufacturers maintain their own labora 
tories or experimental plants, but there has now been 
placed upon the market, what might be termed ready 
mixed paint in powdered form, which can be applied at 
will by those carefully following directions. 


be dry colors. Mix them with turpentine to a paint con- 
sistency ; add just a very little turpentine copal varnish to 
give a little body to the paint, but care must be used not 
to add too much or the color will be tacky and look like 
paint. When the color is ready apply a very little to the 
copper oxidized hinges with a painter’s sash brush, round 
type, about 34 inches in diameter. Stipple the color while 
putting it on with the brush to produce the variegated 
tone. As soon as applied dry in the lacquer heater. The 
color should be opaque, leaning toward a flat color. When 
cold and hard brush down with a small hand brush of 
the bristle type, using a little beeswax on the brush to 
give the egg shell finish. 

Very good results can be obtained by this method. 
However. a light coat of tin upon the steel may solve 


the problem of rusting. C.. & 
Foundry Formulae 
Linotype White Metal 
ee ee et re 70 es. Antipony ......... 1 lb. 
Fae i Se a Seias 14 ” I oe all bi 6 i 6 a 4 6 oz 
Antimony ......... SP taka ala aka oe --" 
Pewter White Metal 
BA 60k Wakes eds eee ee 80 Ibs. 
Antimony ....... oo Ms ee 10” 
Antimony ........ _ 
Soft White Metal 
Te 425s) eR 1'4 Ibs. White Metal 
Lead ............ ee aaa BEET ee 87 Ibs 
Antimony ........2 oz. Antimony ........ .:"* 
CP Via iis eae 
White Metal 
Bee a évts. VE 1 lb. ;. Olver eo l Ib. 
Copper cvese baad’ 4 oz Antimony ....... 14 ” 
Antimony ....... May “TONG Ps ces te . aa 
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Analysis of Refined Tin 


A Description of a Practical Mcthod of Ascertaining the Impurities of Pig Tin 
Written for The Metal Industry by W. H. JACOBSON 


To determine the purity of refined tin, determine the 
total amount of impurities and subtract this result from 
100 per cent, 

LEAD 


Weigh out 4 20-gram portions into litre beakers and 
add 200 c.c. hydrochloric acid. Cover beaker and add 
nitric acid until the action begins. As soon as action is 
complete, add 8 c.c. nitric acid and boil down solution to 
about YO c.c. Dilute to about 500 c.c. with cold water 
and add sodium hydrate solution until the tin which at 
first precipitates is redissolved. Then add 80 c.c. yellow 
sodium sulphide solution, stir well and let settle over 
night in a warm place. Then decant as much as possible 
and filter the four precipitates in one filter and wash twice 
with a dilute solution of sodium sulphide. The precipi- 
tate which consists of the sulphides of iron, lead, copper 
and bismuth is always contaminated with some tin in the 
form of metastannic acid—so that it is necessary to repre- 
cipitate the sulphides. Dissolve the precipitate through 
the filter with a little hot dilute nitric acid to which a few 
drops of hydrochloric acid have been added. Then add 
sodium hydrate solution in excess and about 40 c.c. sodium 
sulphide. Stir well, dilute slightly and let settle. Filter 
off sulphides and redissolve as before. The resulting 
solution should now be free from tin. Add 15 c.c. sul- 
phuric acid and evaporate to heavy fumes. Cool, dilute 
to about 200 c.c. with cold water and bring slowly to a 
boil. Let settle for an hour and filter washing once with 
cold water. Place filter paper containing the lead sul- 
phate precipitate into a beaker add 3 c.c. ammonium 
acetate solution and 60 c.c. water. Boil and titrate with 
a weak solution of ammonium molybdate solution (1 c.c. 
equals .0Olg. lead) using tannic acid as an indicator. 


BISMUTH 


The filtrate contains iron, copper and bismuth. Pass 
hydrogen sulphide gas till solution clears. Bring to a 
boil and filter off copper and bismuth sulphides washing 
with hot water. Save filtrate for iron determination. 

Dissolve the sulphide precipitate with nitric acid (1-3) 
and precipitate bismuth as an oxy-carbonate by making 
the solution ammonical and adding a pinch of ammonium 
carbonate. Bring to a boil and let settle. Filter and wash 
with hot water. Dissolve the precipitate with hot hydro- 
chloric acid (1-3) and add an excess of sodium hydrate 
and 15 c.c. of sodium sulphide solution to avoid any 
small trace of tin from coming down with the bismuth. 
Stir well and filter through a tight filter. Wash well and 
dissolve the precipitate with hot (1-3) nitric acid. Make 
the solution just neutral with ammonia till a permanent 
cloudiness appears and then add 3 drops of hydrochloric 
acid to precipitate the bismuth as oxychloride. Let settle 
for about two hours and filter on a weighed Gooch cruci- 
ble washing with hot water. Dry at 100 degrees Centi- 
grade and weigh. Multiply the weight by .8018 which 
will give the weight of bismuth. 

IRON 


The filtrate from the copper and bismuth sulphides con 
tains the iron. Boil off the hydrogen sulphide gas and add 
peroxide to oxidize the iron. Add an excess of ammonia, 
boil, and filter off iron hydroxide. Dissolve the precipitate 
with hot hydrochloric acid (1-1) and reduce iron with 
stannous chloride solution. Cool and titrate with stand- 
ard potassium bichromate solution using potassium ferri- 
evanide for an outside indicator. 


Notre.—In making iron determination, a blank should 
be run, using the same amounts of reagents. 


COPPER 


Most chemists make a great mistake in this determination. 
They do not realize that copper sulphide is appreciably 
soluble in sodium hydrate and sodium sulphide solution in 
the presence of tin and antimony. Accordingly the fol- 
iowing method must be followed. 

Weigh out 4 portions of 5 grams each into 800 c.c. 
beakers. Add 40 c.c. hydrochloric acid and 40 c.c. water, 
to which 4 c.c. nitric acid has been added. Cover the 
beakers and boil gently until the tin is in solution. Then 
boil down to 50 c.c. Cool, dilute to 200 c.c. with cold water 
and neutralize with ammonia leaving slightly acid. Then 
add 12.5 grams of oxalic acid and about 13 grams of am- 
monium oxalate dilute to 350 c.c. and heat to boiling. 
Pass hydrogen sulphide gas just long enough to clear the 
solution ; usually it takes about two minutes. Then heat 
to boiling and filter washing well with hot water. Dis- 
solve sulphide pricipitate with hot nitric acid (1-2) and 
determine copper by any of the usual methods. The 
sodium thiosulphate method is preferable. 


ARSENIC AND ANTIMONY 


Weigh out a 6-gram sample into a litre beaker and add 
40 c.c. water and 40 c.c. hydrochloric acid with 4 c.c. nitric 
acid. Get into solution slowly and boil down to about 50 
c.c. Cool, dilute to 200 c.c. with cold water, neutralize with 
ammonia leaving just acid. Then add 90 grams of oxalic 
acid, dilute to 500 c.c. with hot water and heat to boiling. 
Then pass hydrogen sulphide gas for about 25 minutes. 
Heat to boiling and filter washing well with hot water. 
Dissolve arsenic and antimony sulphides with hot nitric 
acid (1-1) add 12 c.c. sulphuric acid and fume heavily. 
Determine arsenic and antimony by any of the usual 
methods. The Knorr Still method is preferable using a 
very weak solution of iodine. (1 c.c. equals .001 gram 
arsenic. ) 

Note.—In order to get a successful separation from the 
tin, it is necessary that the latter be all in the stannic con- 
dition. Hence the use of nitric acid after the sample has 
dissolved. 

Sodium hydrate solution is prepared by dissolving 550 
grams of sodium hydrate in a litre of water. 

Yellow sodium sulphide is usually prepared by shaking 
a saturated solution of sodium monosulphide with sulphur 
until the solution has a golden color. 





Foundry Formulae 
Piston Rings Steam Metal 
COUNT a: <vowees 8914 Ibs. Copper ......... 20 Ibs 
Tee Kdabtens ockas 10% ” rer | ig 
"rye ee: l - 
Side Rods ee eae 1 " 
CONGUE o6 052s c'ek 6 Ibs 
_ etvaba nee wens 1 - Py Piston Rods 
a aah ad senna y 1, GONE inven ode 88 Ibs 
(Same for Driving Boxes.) Tin wesc eee eee, 12 
Rings, Heavy White Metal 
CARE ois vices ee Oem COE ok cise ntnrds 3 oz. 
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and Brass Manufactures 


An Analysis of the Conditions of the Brass Business Throughout the World—Conclusion* 


WIDE DISTRIBUTION 

The most significant change in the brass export trade 
of the United States is the tendency toward a world-wide 
distribution of brass products. Before the war exports to 
Canada constituted nearly half of the total. Although 
their value increased from an average of $3,143,000 for 
the five fiscal years 1910-14, to more than $5,000,000 in 
1920, in the latter year they were only one-third of the 
total exports from the United States. Exports to Cuba, 
unimportant before the war, in 1920 amounted to nearly 
an‘eighth of all American-made brass which entered into 
foreign commerce. Manufactured articles made up most 
of this trade, of which pines and fittings used in sugar 
refining were an important item. 

The trade returns for 1919 and 1920 show more than 
thirty countries which before the war had not figured 
appreciably in the brass trade of the United States. No 
one of these countries purchased a large quantity of brass 
from the United States in the two years nor would they 
be in a position to buy much brass from any country, but 
the aggregate is important and the spread of the markets 
is of great significance. 

The outcome of competition for the world’s markets 
for brass will depend primarily on production cost in 
relation to quality of product. Cost of raw materials 
and labor, and skill in plant organization will be the im- 
portant factors. From 1909 to 1913 the smelter output 
of the United States was almost ten times that of any 
other country. Japan was the second largest copper 
producing country during that period, while Mexico and 
Spain produced only slightly less than Japan. The United 
States likewise produces more zine than any other country 
in the world. Germany was the second largest zinc 
producing country in 1913 and Belgium the third. The 
output of both the United States and Germany came 
largely from domestic ore, while most of the ore smelted 
in Belgium was supplied by Australia. 

BRITISH USE OF AMERICAN ZINC SMALLER 

The United Kingdom is dependent upon other countries 
for the greater part of its supply of both copper and zinc. 
Prior to 1914 the United States was the largest single 
source of British imports of copper, and this position 
was maintained in 1919. Full details of British imports 
for 1920 are not available, but imports from the United 
States constituted a much smaller share of the total than 
in previous years. Other sources of British copper im- 
ports, a considerable share of which are taken in the form 
of copper ore, regulus, matte, precipitate, etc., are Aus- 
tralia, Chile and other South American countries, Mexico, 
Spain and the Union of South Africa. The zinc ore 
imported by the United Kingdom during the five years 
prior to 1914 came chiefly from Australia, Italy, Algeria 
and Spain, while crude zinc was imported from Belgium, 
Germany and the Netherlands. The 1919 imports of zinc 
ore were greater than the annual pre-war average; more 
than twice as much was received from Australia, and 
Italy furnished most of the remainder. More than two- 
thirds of the total imports of crude zinc in 1919 were 
supplied by the United States. Detailed figures of the 
British zinc trade in 1920 are not available. 


GERMAN RAW MATERIALS 


The greater part of Germany's smelter output of zinc 
in 1913 came from Silesian ore. Unless the ultimate 





*From Commerce Monthly, August, 1921, published by The Nationai 
Bank of Commerce, New York. Part 1 was published in our issue of 
September, 1921. 





settlement of the Silesian question erects prohibitive cus- 
toms barriers this region will continue to furnish to 
Germany a plentiful supply near at hand for her brass 
manufactures. For its copper, however, Germany is 
almost entirely dependent upon supplies from outside its 
own territory. During the five-year pre-war period about 
90 per cent of its imports of unmanufactured copper came 
from the United States. Trade statistics for the first 
nine months of 1920 show very much smaller total im- 
ports of copper than during the pre-war period, but 
in this case also a very large proportion, 84 per cent, 
came from the United States. 
COMPARATIVE MANUFACTURING CONDITIONS 

The advantageous position of the United States in 
regard to both these metals is apparent. It must be 
remembered, however, that not only their availability but 
their cost is of signifiance in determining the production 
cost of brass. The United States may not enjoy so great 
an advantage as at first appears, in so far as other 
countries purchase their supplies from regions outside 
the United States from which transportation may be 
largely by water. As the center of the American brass 
industry is Connecticut, its location requires long ship- 
ments by rail not only of copper and zinc but also of fuel. 

Aside from a cheap and available supply of copper and 
zinc as raw materials, skilled labor and the methods of 
manufacture are also of importance. With a crucible in 
a coal-fired pit furnace, the method in use in many brass 
foundries, the skill and experience of the caster largely 
determine the right moment for successive operations. 
Under these circumstances and with the pressure of war- 
time needs, wages in the brass industry have risen 
markedly, although not to the same extent in the United 
Kingdom as in the United States. British wages prior 
to the war were estimated to have been only about one- 
half the wages paid in the brass industry of the United 
States. There appears to be a tendency, however, for the 
differential to be absorbed in higher wages to British 
workmen rather than in lower competitive prices. 

It is claimed that the electric furnace, recently intro- 
duced on a commercial scale in some plants, makes pos- 
sible scientific control of the factors involved in the 
making of a good alloy and thus minimizes the import- 
ance of the human element and the need for skilled 
foundrymen of long experience. Extended use of this 
and similar devices in the development of which Ameri- 
cans have shown great aptness can scarcely fail to lower 
labor costs. 

The United States has the advantage of organization 
for and experience in large scale production, which per- 
mits of measurable reduction in unit cost of the output 
and it is believed that the possibilities of further develop- 
ment along this line are far from exhausted. The British 
industry is characterized by its many establishments of 
medium size and the great variety of products made in 
each plant. The British manufacturer appears to rely for 
his market upon his ability to cater to special requirements 
rather than to produce standardized articles at lower 
prices. By agreement among the larger firms, however, 
some progress has recently been made toward specializa- 
tion. 

Another characteristic of British brass articles which 
adds to the cost of manufacture is their weight. Yet to 


the British manufacturer weight is significant of quality 
and good service, and so thoroughly has he convinced his 
customers 


of this fact that the lighter and cheaper 
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\nierican article is frequently rejected without a 
its wearing qualities. Not only does the cultivation of 
this attitude tend to offset any low advantage to the 
American manufacturer, but it also serves to limit the 
market for brass to persons who can afford pay the 
higher price. ; 

German brass making is said to follow 
the lines of American practice, 
specialization among 


test of 


cost 


more nearly 
particularly in regard to 
manufacturers. The German in- 
dustry is still greatly handicapped by the war and condi- 
lions arising from it. The price of copper in the United 
States, from which country Germany was accustomed to 
secure most of its supply, has now reached its prewar 
level, but the exch: ange sil uation places an added burden 
upon German purchasers of American copper. The dis- 
position of Upper Silesia with its zinc mines 1s of great 
moment to the German industry. Nevertheless, 
with its generally lower wage level, the advantage of its 
lower exchange rate as compared with the United States, 
and the national tendency toward large scale production 
and elimination of duplicate effort, Germany may be ex- 
pected to offer keen competition in recovering its former 
markets. German trade returns for the first nine months 
of 1920 indicate that Germany has not yet made headway 
in regaining markets outside of Europe. 

lhe United Kingdom, on the other hand, has nearly 
doubled its exports of brass since the war. The most 
striking feature in the postwar period is the development 
of trade with India, although exports have likewise in- 
creased to British West Africa, Egypt and Argentina, 
as well as to numerous European countries. India con- 
tinues to purchase large quantities of brass sheets, taking 
15,000 tons in 1920, or almost 80 per cent of total British 
sheet exports. 

\ specialized type of demand for brass exists in India 
and China. Large quantities of yellow metal sheets are 
imported, apparently for making handwrought ornaments 
and utensils. The Indian trade was principally in the 
hands of the United Kingdom and Germany before the 
war, and at that time average annual imports into India 
were 17,000 gross tons. In the fiscal year ending March 
31, 1920, total imports of vellow metal into India were a 
little more than 17,000 gross tons, of which the United 
Kingdom supplied 14,000 tons. Japan, which before the 
war had sent practically no yellow metal to India, during 
the same period sent about 900 gross tons. 

Chinese imports of yellow metal rods, bars, sheets and 
plates prior to the war averaged nearly 900 gross tons 
per year, of which about half came from Hongkong. In 
1919 Chinese imports of this class were about 1,600 gross 
tons of which Japan supplied more than half. It is said 


brass 


that a beginning has been made in the domestic manu- 
‘ated ot certain brass articles in China which may 
eventually offer serious competition to foreign manu- 


facturers. 

Although total Japanese exports of brass and yellow 
metal are small compared with exports from the other 
three large exporting countries, it is evident that the rise 
of Japan is a factor not to be ignored in the international 
market, especially in view of the fact that that 
country lies at the gates of Asia. During the five years 
1909-13 the value of Japanese imports of brass and yellow 
metal slightly exceeded the value of Japanese exports, 
but in 1920 exports exceeded imports by 8,000,000 yen. 

The future of the brass industry depends in no-small 
measure upon the extension of the use of brass both in 
the already established markets and among peoples and 
nations that heretofore have contributed little to the de- 
mand for it. This is essentially a problem for and a 
the brass manufacturer. It involves the 


brass 


challenge to 
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perfection of the alloy and the education of the consum- 
ing public to the advantages of ‘brass. 

When the present period of business stagnation has 
passed, the developing countries of South America, Asia, 
\frica and Australasia should afford a growing world 
demand for brass manufactures. prsetagr ar: for these 
markets will be of the keenest character, because of the 


great increase in the producing Saat of the chief 
brass manufacturing and exporting countries. The 


United States has an undoubted advantage in its experi- 
ence in standardized and large scale production and in its 
aptitude for the development of mechanical devices and 
scientific control, but the merits of the articles produced 
are still to be demonstrated to brass users in many oi 
the world’s markets. A.M. M. 


The Dirty Scale 
By W. F. SCHAPHORST* 
I was trying to measure the diameter of a dise with 
a 4-inch steel scale. The diameter was several times the 
length of the scale so I decided, as we often do in such 


cases, to carefully make a scratch mark on the disc at 
the end of the rule and “step along” as often as was 


necessary. 

A mechanic, who happened to be nearby, watched 
me as I worked and evidently decided that what I needed 
was a longer scale, so he handed me a folding wooden 
scale that he had apparently carried in his greasy trous- 
ers pockets since his early apprenticeship. I do not 
know the exact length of time, but it must have been 
of unusual duration, judging from the thickness of dirt 
on the scale. 

That scale was a wonder. Its color’ was uniform all 
over—jet black. Not one line or figure was visible to 
an unpractised eye such as mine. 

I carefully placed the scale on the disc and prayed 
that figures and lines would be visible at the desired 
point, but no such luck. I was “up a tree.” 

This time the mechanic was slower to appreciate my) 
troubles. I did not know the man well, and did not 
wish to irritate him, so, with a grin that I use to indi- 
cate humor, I remarked, “Have you a microscope?” 

“What for?” he asked. He caught my grin and smiled. 

“Well,” I answered, “since I cannot read this scale 
with my naked eye, I can think of no better way than to 
considerably enlarge it. A microscope might do the 
trick.” ; 

The mechanic did not answer directly. He looked at 
me in a queer sort of way, then he looked at the scale, 
studied it with about the same care that I use in reading 
a perfectly distinct scale, and informed me “It’s exactly 
834 inches.” 

I could do no more than wonder how he dic it. | 
was naturally dumbfounded. So, I asked him to ex- 
plain. “Come to think of it,” he said, “perhaps it is 
harder for you to read than for me. See that scratch 
there? I know that scratch is right on the 8-inch mark 
because I put it there a long time ago to make the old 
mark more distinct. And the depressions that were 
made in the scale when it was first stamped are still 
there, although you may have difficulty in seeing them. 
I can’t see the original black lines myself, but I can see 
the depressions.” I re-examined the scale and sure enough 
the depressions, the 8-inch scratch, and many other 
scratches were there. I checked the disc with my 4-inch 
rule and found his measurement to be true. 

Morac: Carry a scale that any borrower 


can read. 





*Copyright, 1921, by W. F. Schaphorst 
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BUSINESS CONDITIONS 


[he results of the surveys of trade conditions which 
the correspondents of THe Metat INpustry are carry- 
ing on In various cities from month to month, all seem to 
point to the same answer. In Waterbury business is im- 
proving shghtly and the tone is decidedly optimistic. In 
Detroit, the center of the automobile industry, improve- 
ment 1s much more noticeable and the optimistic feeling 
Trenton shows a 
steady, if small, gain and a good number of new incor- 
The spectacular rise in the price of cotton 
ineans that the South will be heard from. Although this 
season’s yield is smali, there is a great deal of cotton 
carried over from last year which will reap the benefit of 
the boom. ‘This will mean not only clearing off of debts, 
but extended credits and, it is to be hoped, a good volume 
of buying. 

In the Commerce Reports for September 5th is a very 
interesting article on the Electrical Goods Market show- 
ing that the situation is really encouraging, although there 
is some decrease in exports to certain quarters, such as 


is based on a real increase in sales. 


porations, 


Africa, and certain European territories. Others have 
shown appreciable increase, such as Belgium, and in Asia 
and the Far last, China, British India and Japan have 
Also Canada, Mexico and 
Cuba have increased their purchases from us. The article 
states that the present status of the electric trade as a 


shown considerable increase. 


whole is gratifying. 

As we go to press the cheering rumor comes that the 
American Lsrass Company has placed an order for 5,000,- 
000 pounds of copper at 123¢ and is in the market for 
more at the same price. 

We are still in the position of being forced to grin and 
bear it, but it is a little easier to grin than it was three to 
six months ago. 





Tf there is any one need which the metal trades feel 
in these tight times,’it is the need of knowing the costs 
of various operations in the processes of manufacture. 
Large mills have systems—some good and others not 
so good, perhaps. The small shops, however, which are 
legion, seem to have none. 

How many small foundries, when estimating on a 
contract, can tell what a given piece of work will cost 
them—or, for that matter, what a similar piece of work 
in the past has cost them? It is common knowledge that 
few if any plating shops have any knowledge of their 
financial condition except for their bank balances. As 
for timners and zincers, there may be standardized 
cost systems among them, but if so, they have been kept 
a secret from us. 

Standard cost finding methods in the foundry, zinc- 
ing, tinning and plating trades would put an end to 
the suicidal price-cutting which has given these indus- 
tries the reputation in some quarters, of carrying on cut- 
throat competition; it would stop the taking of work 
below cost, out of sheer ignorance, and would prevent 
many bankruptcies. 


EDITORIAL 


THE BUREAU OF MINES 


The Bureau of Mines has for a number of years been 
doing extensive investigating which is of great value 
to the metal manufacturing industries of the United 
States. ‘wo shining examples of these are the researches 
carried on by Dt. Gillett, which resulted in the develop- 
ment of the indirect arc electric furnace, and the work 
done by R. J. Anderson in the field of aluminum, a de- 
scription of a part of which is appearing serially at the 
present time in THe Mérat Inpustry. The method of 
carrying on these investigations is most interesting. It is 
done largely by co-operation between the Bureau of Mines 
and the manufacturers. Necessarily, this calls for a cer- 
tain expenditure by both parties involved. The Bureau 
of Mines being a Government institution, of course, asks 
no recompense for its work other than the publication of 
the findings. The manufacturers on the other hand, 
rightly enough, benefit greatly through the results obtained 
by the investigators who are placed in charge of the work 
by the Bureau. Such an arrangement is an ideal one 
since it results in co-operation between a government 
bureau and manufacturers whom it is trying to help. 

The Bureau of Mines is at present in a position to take 
up additional work, particularly along the lines of recla- 
mation of metal wastes, which, incidentally, is a very much 
needed investigation. 
made it difficult for manufacturers to do any research 
work for their own, but an opportunity for co-operative 
work of this sort should be worth while to some of them. 
The work would be carried on by highly skilled techni- 
cians under actual operating conditions and results would 
be more than the indications obtained in laboratories. 
Such an investigation would be of the utmost value both 
to the plant at which it was carried on and to the industry 
as a whole. 


Present business conditions have 





ELECTRIC VERSUS CRUCIBLE 


FURNACE 





The discussion carried on in our columns between advo- 
cates of electric and crucible furnaces for the past four 
months, seems to have come to at least a temporary stop. 
The value of the honest opinions expressed by those en- 
gaged, in addition to their undoubted weight as the state- 
ments of experts, can hardly be over-estimated. Even the 
“poetry” emitted by the inimitable W. H. Parry in this 
issue has its value as an indication of the attitude of the 
typical, practical foundryman with years of experience to 
back him. It seems to us fitting that a discussion carried 
on in a dignified, gentlemanly fashion, throwing light on 
the subject from every angle should wind up with a smile. 
It means that although foundrymen and metallurgists 
may disagree radically, they can still shake hands after 
an argument is over, remain good friends and retain their 
mutual respect for each other. 

So far as THE Meta INpustry is concerned the dis- 
cussion is by no means closed. We still welcome expres- 
sions of opinion and additional data. 
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Although we cordially invite criticisms and expressions of opinion in these columns, THE METAL INDUSTRY 





ibility for statements made therein. 





BRITISH PLATERS’ SOCIETY 


The following is, in part, a letter received through Mr. 
Proctor, the Plating Chemical Editor of The Metal Industry, 
which opens up an interesting question, that of starting an 
English society, similar to the American Electro-Platers’ 
Society, with close connection between the two. We should 
like to have the opinions of our readers about the feasibility 
of this project.—Ed. 





To the Editor of THe Meta Inpustry: 

I take the opportunity of mentioning another matter, which, 
I believe, will be of some interest to you. It concerns helping 
the plater. I am myself very keen to do something to that 
end in this country. As compared with the United States, 
we here are decidedly backward. For instance, the columns 
of the Electrician are open to me; but this is a paper that 
does not come into the hands of the plater. The English 
metal papers do not appear to me to correspond to the 
American metal papers in regard to the aid that is given 
to platers. Indeed, so far as I know there is no source of 
information to which the practical man can turn for help in 
connection with his workshop practice. I have the privilege 
of contributing articles to a journal of high repute, namely 
The Beama Journal, but this again circulates only among en- 
gineers. It has oecurred to me that perhaps the American 
Society of Electro-Platers might be inclined to extend the 
scope of its activities to this country, as well as the area of 
its publications. Whether something of the kind could be 
done (after the model of the Society of Chemical Industry, 
which has branches in New York and elsewhere outside this 
country) is, I suggest, worth some consideration. Anything 
I could do on this side to assist I would have much pleasure 
in doing. W. E. HuGHes. 

August 5, 1921. 

6 Coleherne Terrace, Earl’s Court, London, S. W. 5. 








PLATERS’ WRINKLES 








To the Editor of THe Metar INnpbustTry: 
I received a copy of Platers’ Wrinkles, and I want to say 
it is a wonderful little book, a copy of which ought to be in 
the hands of every plater in the country. I have only one 
fault to find with the book. I am sorry you did not put a 
better cover on it and charge more. I hope to see something 
more elaborate coming from Mr. Proctor, who deserves great 
credit for the work he is doing for the advancement of the 
electroplating art. Harry T. Roperts. 
Philadelphia, Pa., August 22. 








CHART FOR RING AREAS 
To the Editor of THe Metar Inpustry: 

On page 362 of the September, 1921, issue is printed a chart 
for finding ring areas, and copyrighted by W. F. Schap- 
horst, 1921. By its use the areas of annular rings are 
arrived at by measuring with a rule the distance covered by 
their inside diameter plus the thickness of one wall as the 
one dimension, and the wall thickness as the other; then by 
applying either the measuring rule or straight-edge to the 
figures so found, to the chart at right and left, the answer 
stares you in the face somewhere and approximately in the 
center column. 

It is claimed that time is saved by its use, if the old method 
of figuring, such as squaring the radii, multiplying and sub- 
tracting is still extant and practiced. 

As nothing is said as to consulting an area table, and sub- 
tracting the lesser from the greater, thus arriving at the 
answer by means of very simple arithmetic of the schoolboy 
order, we are almost inclined to believe that the speed laws 
will never be broken by anyone depending upon this copy- 








righted chart. Also its accuracy is very questionable unless 
its data is laid down on a large scale, and with finer gradua- 
tions than appear in the printed cut, though we must not be 
too critical of the method because of the limitations of the 
printers’ art in not giving proper space to this chart. 

Mr. Schaphorst in describing how his chart will guide the 
uncharted brains of its users, makes mention in paragraph 
four that “the area is to be a trifle over 31 square inches.” 

Let us suppose that the tube in question had a depth or 
length of a foot, then the “trifle” is multiplied twelve times, 
which removes it out of the trifling class P. D. Q. 

While the chart shows ability of a high order on the part 
of its inventor, there is no time saved by its use, and the 
results are not dependable. WILLIAM H, Parry. 

Brooklyn, September 14. 


NEW BOOKS 





Metallurgy of the Common Metals, by Leonard S. Austin, 
published by John Wiley & Sons, New York. Size 6 x 9, 
615 pages. Price, payable in advance, $7. For sale by THE 
METAL INDUSTRY. 

This is the fifth edition, revised and enlarged, of a book 
which has already made a place for itself in the library of 
metallurgy. It is intended for use as a text book and a 
reference work for men in the field, covering general metal- 
lurgy, gold, silver, iron, steel, lead and zinc. 

Two very important parts are included and considerable 
space devoted to them which are of great value. Part VIII 
covers plant equipment and costs, including such items as 
location, equipment and erection, accessory equipment, equip- 
ment of plant, storage and supply and cost of plants. Part 
nine covers the general economic situation, organization and 
operating and profits and costs. This recognizes the fact 
which has been growing on engineers for some years, namely, 
that the economic aspects of engineering are just as 
tant for the technical man to know as the scientific 

The book is well illustrated and indexed. It is a valuabl 
work and should have a place in every metallurgist’s library 


impor- 


Standard Foundry Cost System, compiled by C. E. Knoep- 
pel & Company, Inc., published by the American Foundry- 
men’s Association, Chicago. Size 6 x 9, 144 pages. Price, 
payable in advance, $2. For sale by THE METAL 
INDUSTRY. 

This book was originally a part of volume 28 of the 
Transactions of the A. F. A., but was later published sep- 
arately between heavy paper covers 

C. E. Knoeppel & Company are, of course, nationally known 
and need no introduction. The system has been 
mended as a standard to members of the A. F. A., and will, 
undoubtedly, prove of tremendous value to them. The sys- 
tem applies both to iron and metal foundries and it is com- 
plete in every respect. With keeping throughout the 
foundry industry in general at such a low state of perfection 
this book should be of great value in helping to reorganiz: 
the industry. 


recom 


cost 


TECHNICAL PUBLICATION 





Selection of Fuels—A series of papers relating to the 
selection and use of fuels and equipment for industrial heating 
operations. The following articles are included: 

. Factors governing the selection of fuels. 

. Comparative fuel prices on B. T. U. basis 

. Comparative heating value of industrial fuel gases. 
. Composition of industrial fuel gases. 

. The utilization of fuel resources. 

The five papers make a very useful and interesting series 
They are issued by the W. S. Rockwell Company, New York. 
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SHOP PROBLEMS 


IN THIS DEPARTMENT WE ANSWER QUESTIONS RELATING TO SHOP PRACTICE 
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ACID AND STEAM-PROOF ALLOY 


(.—We are called upon to furnish castings to withstand a 3 
per cent. to 5 per cent. sulphuric acid solution under live steam 
pressure of 80 to 120 pounds 

Will you please advise us as to whether aluminum (No, 12 


alloy) is satisfactory for this purpose and also whether phosphor 


bronze (80 per cent. copper, 10 per cent tin, 10 per cent. lead) 
will answer the purpose? 

\.—We cannot say that aluminum No, 12 will withstand sul- 
phuric acid However, an alloy consisting of 85 per cent. 


aluminum and 15 per cent. tin is reported to possess great acid 
resisting properties. The best alloy possible for sulphuric acid 
is aluminum bronze consisting of 90 per cent. copper and 10 per 
aluminum, but it is most dificult to cast. An alloy of 
copper 90 per cent. and tin 10 per cent. makes a good acid metal 
and is strong and quite easv to cast. All things taken into con 
sideration, it is probably the best mixture that can be had for the 
purpose. However, everything is not in the mixture. The more 
free the bronze is from and dirt, the better service it 
will render. When metal is exposed to acid, the effects are more 
important than the metal. No matter what 
the alloy is composed of, tt always attracts acid to the weak 
spots caused by dross. oo much care cannot be taken in melting 
the metal if the tin alloy ts used. 1 would suggest placing in the 
bottom of the crucible 3 ounces of 15 per cent. phosphor copper 
and use charcoal for « heat—W. J. R. 
Problem 2993 


cent, 


oxide 


composition of the 


Pour at a good 


over 


ALUMINUM PATTERNS 





()—I have been making aluminum castings or No. 12 metal 
castings for patterns, and have had trouble with small holes that 
show throughout the casting when it is machined. I am sending 
you by mail a sample of the results I am getting. 

We melt this metal in a graphite crucible in a gas furnace, 
aud are very careful not to overheat the metal. The use of 
magnesium does no good. 

Please give your opinion as to how to overcome this trouble, 
and if you know of any other aluminum alloy more suitable for 
patterns 'et me know 

A.—Make a hardener of 50 copper and 50 aluminum. Melt 
the copper in a crucible and provide a container of iron in the 
shape of an iron pot that is heated, and place the aluminum in the 
iron pot. When the copper is melted remove from the furnace 
and pour on top of the aluminum. Stir well and pour into ingots 
and use as follows. 

Melt 16 pounds of the hardener, and &4 pounds of aluminum 
and pour at 1,350 degrees or under 

lor pattern work we would suggest: 

20 pounds of hardener and eighty 
about 44 per cent. tin added just before pouring. 

Your sample shows that the metal has been oxidized, caused 
by overheating; also that it contains impurities which add to the 
casting difficulties. No. 12 ingot should be obtained from makers 
who known. Your sample may contain zinc. It would be 
advisable to have an analysis made before attempting to use this 
alloy. However, if you follow the instructions given in this letter, 
should have no trouble—W. J. R. Problem 2994 


pounds of aluminum with 


are 


vou 


COLORING BRASS BLACK 


Q.—We plan to use the following process for coloring brass 
molding black. The molding being made from 30-gauge rich low 
brass 6 numbers hard. We wish for information re. 

(a) Tank linings for the cleaning and coloring solutions. 
lead do? 

(b) Time required for action in each solution? 

Process is as follows: 


Will 


1. Clear of grease in potash 





2. Rinse in hot water. 


3. Clean in 


SRO Ge a ea ae ee a date in 
OS Se 1 gal. 
mp A a ge see eter A a a FA SE Bi Ye gal. 
I oe. We Of. 
4. Rinse in hot water. 
5. Dip in 
Water 148 Deg. I.. Be em ovis ie 
sodium Carbonate Crystals. co... i653. c8ee' 8 oz. 
Aqua Anmmtaia. 26° per cents. 6..46ses uses 1 qt. 
COnGCe EMT OORORE EG oes iis 6 tenes oes Sas 16 oz. 


6. Rinse in hot water. 

A.— We would suggest the follewing changes in your plans as 
outlined by you. 

Lead linings with burned in seams will be satisfactory for 
the acid dips and black coloring solution. For hot alkali solu- 
tions such as caustic soda or potash iron tanks are preferable. 

No. 3. Supplement your bright dip by immersing the brass 
after cleansing in an acid dip composed of nitric acid, 38 per cent., 
before immersing in the bright dip as outlined in No. 3. 

The immersion of the brass in undiluted nitric acid for a 
moment prepares the surface for the bright dip, and brighter and 
clearer results are obtained. 

Your bright dip might be changed to advantage by using. 

Miteic Ficme Fe demrets...... 6c. deck 2 gallons 
Sulphuric Acid, 66 degrees 1 gallon 


ate a 55 ale Sst coe Ss RA eas % gallon 
eres ee Soe tec ostadaes % to Y% gallon 
No. 5. It is possible that more ammonia 26 per cent. will be 


required. For the best results, however, just a little of the cop- 
per carbonate should remain undissolved. Otherwise your methods 
are correct for results—C. H. P. Problem 2995. 


LEAD-COPPER-NICKEL ALLOY 
(We desire casting in quantities rings with the following 
analysis: Copper 20, lead 74 and nickel 6 per cent. We have an 
open fame furnace and are familiar with the melting of ordinary 
brass and bronze. What difficulties will we encounter in mixing, 
melting, and keeping proper proportions and how can we over- 
come them ? 

A.—It will be impossible to make the mixture mentioned in an 
open flame furnace, principally because of the refractory bottom 
that is in the furnace. The amount of lead in this mixture would 
go through the bottom first, then the brick or lining would soak 
up the lead, and when the lining is saturated, it would run through 
to the floor. 

In order to make such a mixture, use a crucible furnace; melt 
the copper and nickel, add the lead a little at a time, and stir well. 
Use one-fourth of a pound of 30 per cent. manganese copper as 
a flux. Add the manganese copper before you add the lead. Just 
before pouring, add a small amount of common salt. !t may be 
necessary to pour the mixture first. Pour into ingots, and then 
remelt for casting. For the best results, it will also be necessary 
to stir the metal after each mold is poured.—W., J. R. Problem 
2996. 





COPPER PLATING GLASS 





Q.—What is the best way to plate copper on glass? The pieces 
are window glass, 2” x 4”. I have tried black lead and lacquer, 
but don’t get a good deposit. I want to plate both sides about 
thousandths thick. 

A.—The method used by manufacturers of wireless apparatus, 
such as Leyden jars, which must have a fairly good coating of 
copper, is as follows: 


two 


Ist. The glass is coated with a thin coating of alcohol shellac 
varnish and allowed to dry. 
2nd. Platers’ copper bronze powder is mixed with a dilute 


solution of turpentine copal varnish, and applied to the shellac 
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coating. Two thin coatings are better than one heavy one. After 
applying the copper bronze powder the surface should be al- 
lowed to dry hard 


3rd. The glass is then plated in an acid copper solution. 
Water iii are oig! deako-a oeenaasaas “sr 1 gal. 
Copnes: eulotele: 2.300 ids. sibel: ..1% to 2 lbs. 
Sulphuric acid, 06 2 to 4 ozs. 
Voltage, } Temperature, normal. Agitate the solution me- 
chanically or with air—C. H, P. Probiem 2997, 
ETCHING CELLULOID AND IVORY 
O.—Can you tell me if there is such a thing as the actual 
etching of celluloid? I am of the belief that so-called celluloid 


etching is really nothing else than staining, and that the effects 
produced and called etching are obtained by protecting parts of 
the celluloid with resist, and subjecting the exposed parts (which 
are usually in line) to the action of liquid colors. Work pro- 
duced in this way has the general effect of etching, but has no 
depth. 


Will also ask if you can 
ing of ivory, particularly 
ployed. 


tell me anything regarding the etch- 
what acid or acids are usually em- 
A—There is no reason why celluloid cannot be etched with 
a proper solvent, such as wood alcohol, though probably not .to 
any great depth. However, your idea about color blending sounds 
very feasible, and this may be the process used. 

Any 
etched 
diately 


The etching of ivory is accomplished in a similar manner to 
the etching of metals. The surface of the ivory must be pro- 
tected by an etching ground, such as a thin rosin or asphaltum 
varnish. The transfer method could be used. The etching 
medium is: sulphuric acid, 1 part; water, 5 to 6 parts. The 
acid acts very quickly, so that care must be used. The etched 
lines usually turn a deep black. 


If one part of silver nitrate mixed with parts of water 
is applied to the etched lines, they will turn brown on exposure 
to light, giving the effect of burnt ivory The silver 
should not be entirely removed.—C. H. P. Problem 2998. 


solvent that would reduce celluloid would fill up the 
lines quickly, unless a second agent were added imme- 
to neutralize the reducing action of the solvent. 


tive 


nitrate 


FILLING METAL 


Q—-How can I mix a good alloy for filling scores in gray iron 
automobile castings? 

\.—lIn order to make the alloy for filling scores in gray iron 
automobile cylinders, melt together 60 pounds of tin and 40 pounds 
of copper and pour into small ingots. Thin sheet copper is prefer- 
able. Take 40 pounds of this alloy, remelt and add 16 pounds 
of zinc and finally 44 pounds of lead. 
B: ¥22. 


Stir well and pour into 


ingots of suitable size Problem 2999 


GOLD-NICKEL ALLOYS 

©—How can I prevent an alloy of gold and nickel from be- 
coming hard? 

\—Nickel like wrought iron ts capable of absorbing carbon 
and silicon, especially the former element, if highly heated. This 
changes the wrought iron into what is practically cast iron and 
makes malleable nickel hard and brittie. Hence nickel alloys 
should not as a rule be melted in the black lead crucibles 
which are commonly used for melting most alloys; for these 
crucibles are made from graphite, silica, sand and clay. Where it 
is desired to prevent the entrance of carbon into alloys black 
lead crucibles may be coated on the inside with clay or clay 
crucibles may be used although the latter break easily. 

For the alloy you mention an alundum or fused alumina crucible 
is recommended and the melting is best carried out in an electric 
furnace. For deoxidizing nickel alloys a very small percentage 
of manganese, aluminum or magnesium is recommended. Recently 
metallic cerium has been added to nickel alloys with excellent 
results. It is rather expensive hut its use in a gold-nickel alloy 
would be feasible commercially —J. L. J. Problem 3000. 
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‘LAP-WELDING ALUMINUM 


Q.—Can you furnish us with a formula for a flux to be used 
in lap welding sheet aluminum by means of an oxy-acetylene 
flame? It is of importance that there be no corrosive action 
after the welding is completed. 


We have been experiencing difficulty with the flux which we 
are employing at present because of its tendency to char at a 
temperature below that of the melting point of the metal. 

A.—The following mixture of ingredients in about the pro 
portions named can be used as a suitable flux for lap-welding 
aluminum sheet, by the use of an oxy-acetylene flame: 


Aluminum chloride ......... 130 parts 
EU MCU ss: 5 bs vn we eges xs [oa * 
Ee, Se ee eae TS re 
i ee Sere mare > * 
I in cok ch are dal eae sey dn ale a .* 

: i iki aha sera estan a ca 12 


These ingredients are all placed together and heated till thor- 
oughly melted. When cooled they form a soft paste, which is 
spread over the surface of the material to be soldered. The 
paraffine wax forms a binder to unite the aluminum and zinc 
chlorides, the borax and the sulphur; the beef tallow is prefer- 
ably used as a softener to prevent crystallization and hardening 
of the flux. The beef tallow produces the best results, as it 
does not discolor or gum up the work, so do not substitute any- 
thing for it. 


When a welding flame is applied to aluminum, it will be no 
ticed that it docs not run together. A flattened iron rod should 
be used to puddle the aluminum, and this rod should be wiped 
freely so that it will not become coated. The rod should not be 
allowed to reach a red heat, which causes oxide of iron to form, 
and would make a defective weld—-P. W. B. Problem 3001. 


PERMANENT MOLDS 


Q.—We are communicating with you to find out if you possibly 
can tell us what the permanent molds are made of that some 
large aluminum companies use, in which they make their nice 
castings, that look as well as die castings. 

A.—I judge the nice looking castings were manganese or 
aluminum bronze although the letter did not even say the castings 
were brass. 


As it seemed a very interesting question, I tried to get 
samples. 


some 
The answer was that they had discontinued the manu- 
facture of manganese and aluminum bronze castings (presumably 
in “permanent molds”) and were deveting their entire energies to 
the production of various aluminum alloy castings and forgings. 
I judge they have found, as others did, that “permanent mold” 
castings made in plaster of paris and asbestos molds that have 
to be poured dry and hot and the mold materiai not used over 
again, too expensive for commercial use, although producing very 
nice samples—J. L. J. Problem 3002. 


SOLDERING BRASS 


Q.—We are sending in separate package a sample of brass 
handle, also one finished product. 


We have considerable trouble soldering them together without 
leaks. 


We use a gas flame, borax and german silver wire 


Is there 
another way of soldering this handle together ? 


\.—You are using the best method—silver wire soldering—and 
the sample you have furnished shows the seam all filled up. You 
claim that you have trouble with leaks at present, or that your 
seams do not fill up. A soft solder used with an acid flux would 
flow more easily, but I would not recommend it over your present 
method. The only advantage it would have would be the reduced 
cost. To increase the strength the have a slight 


edges could 


chamfer or bevel and this could be filled up with solder—P. W. 
B. Problem 3003 
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PATENTS 


A REVIEW OF CURRENT PATENTS OF INTEREST 





1,385,802. July 26, 1921. Electroplated Propeller for Aerial 
Vehicles. Miles C. St. John, Chica- 
go, Ill., assignor of one-half to James emma ee 
Erickson, Chicago, II. oe 

A propeller comprising a core of 
pressed fibrous pulp, and an electroplating of metal. 





July 26, 1921. Electrically-Operated Centrifugal 
Casting Machine. Harold G. Eynon, 
Philadelphia, Pa. 

In the method of centrifugal casting 
with a mold formed in two parts, a body 
and a separable end, the novelty which 
consists in pouring the casting with the 
end in position, separating the end from 





i) the mold, removing the casting while 
+ | | maintaining rotation of the body of the 
{>| mold and replacing the end to prepare for 


. ' another casting. 

1,388,337. August 23, 1921. Electroplating Apparatus. 
Forest H. Hartzell, Dayton, Ohio. 

In an electroplating ap- a 
paratus of the character de- 
scribed, the combination 
with a vat, a revolube drum, 
and actuating means there- 
for, of a pair of inverted 
U-shaped or neck . 
standards straddling the op 
posite walls of the vat with 
the inner legs of which the 


goose 


drum is engaged, and actu- 
ating engaging the 
outer legs of the standards 
move said 
the drum 


means 














to vertically 
standards and 
carried thereby. 








1,387,864 August 16, 1921. Method and Apparatus for 
Casting Metal Cups. David Pepper, Philadelphia, Pa. 

The method of casting metal cups 
which consists of first filling a cup 
mold by placing it in communica 
tion with a reservoir of fluid metal, 
then forcing a plunger having the 
form of the inside of the cup into 
the mold, so as to press the excess 
of melted metal in the mold back into the then 
cutting off the molten metal above the top of the plunger 
to form the bottom of the cup allowing the casting to solidify 
and finally stripping the cup from the plunger 





resery oir, 


1,386,226. August 2,.1921. Metallurgical Process. Joseph 
Walter San Francisco, Cal. 

The method of melting borings, turnings, or other small 
metallic pieces in the bulk, which 


spreading them in SSeS. 
- * “ay } 


the bottom of | Wit | ue ts 


* 
Pea 


heat to the 7) 


B 
ASS, 


consists in a 
bulk form 


a turnace, 





along 
applying 


upper surface of the spread out 

portion so as to cause a crust to form over the entire sur- 
face of the material spread out, causing the products ot 
combustion of fuel to flow from one end of the spread 


out mass over the upper side of said mass and agitating 
portions of said metal successively in the direction of flow 
of products of combustion from one end of the material to 
the other 

1,386,227. August 2, 1921. Process of Refining Crude Elec- 
tric-Furnace Silicon. Frederick Mark Becket, Niagara Falls, 


N. Y., assignor to Electro Metallurgical Company, Niagara 
Falls, N. Y. 

Process of refining crude electric furnace silicon contain- 
ing iron, consisting in crushing the crude material and sub- 
jecting the particles to the solvent action of hydrofluoric acid 
at sufficiently low temperature to avoid substantial loss of 
silicon. 


1,386,547. August 2, 1921. Apparatus for Cleaning Metal 
Sheets and Plates. Adam Ziska, Jr., Milwaukee, Wis., as- 
signor, by mesne assignments, to A. O. 
Smith Corporation, Milwaukee, Wis. 

Apparatus for cleaning metal sheets, com- 
prising means for supporting and advancing 
the sheets in an upright position, a plurality 
of sand blast nozzles arranged in fixed posi- 
tions on opposite sides of the path of move- 
ment of the sheets and diagonally with rela- 
tion thereto, the said fixed nozzles having 
their inclined with reference to the 
sides of the sheets, so as to direct the sand 
blasts obliquely against said sheets to simultaneously clean 
both sides thereof. 


axes 





1,387,683. August 16, 1921. Metal Working Device. Her- 
man Bussel, El Paso, Tex. Filed June 17, 
1919. Serial No. 304,753. 8 Claims. (CI. 
153—40.) 7 
A bed plate provided with a pair of 
circular sockets, rotary posts mounted 
therein and each provided with a _ stock- 
receiving slot, said plate also being pro- 
vided with an elongated slot extending 
between said sockets, a pin adjustably 
mounted in said slot with relation to said 
posts, and means for turning said posts, 
substantially as described. 




















1,387,426. August 9, 1921. Method of Soldering Aluminum. 
Matthew M. Merritt, South Middleton, Mass., assignor to 
Merritt Metals Company, Salem, 

| Mass. 
The method of preparing 
aluminum for a soldering operation which comprises initially 
treating the surface of the aluminum with a solution contain- 


ing muriatic acid and then electrolytically depositing copper 
thereon. 


1,387,663. August 16, 1921. Process of Making an Alloy of 
Nickel and Zirconium. Napoleon Petinot, New York, N. Y. 

The process of making an alloy of nickel and zirconium 
comprising the melting of nickel in an electric furnace so as 
to form a molten bath and then introducing in such bath 
zirconium in a nascent state. 


1,388,754. August 23,1921. Process for the Manufacture of 
Metallic Diaphragms of Electrolytic Cells. Rodolphe Pech- 
kranz, Carouge-Geneva, Switzerland. 

\ process of manufacturing metal diaphragms for electro- 
lytic cells, comprising the steps of depositing electrolytically 
upon a foundation a coating of a metal which will be inert 
to the chemical reactions of the electrolyte in the. cell in 
which it is to be used; and then detaching the metal coating 
from the foundation. 


1,387,645. August 16, 1921. Method of and Composition 
for Cleaning Metals. James H. Gravell, Elkins Park, Pa. 

The method of cleaning metal consisting in subjecting it 
to the action of an etching acid in the presence of benzol. 
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EQUIPMENT 


NEW AND USEFUL DEVICES, MACHINERY AND SUPPLIES OF INTEREST 








The Peeling of Nickel Deposits 


A Description of a New Appliance to Overcome This Difficulty 
By E. A. VUILLEUMIER, Dickinson College 


When nickel is plated electrolytically, even upon a carefully 
cleansed rigid base, there is noted a marked tendency for the 
deposit to peel. When, however, the nickel is deposited on thin 
sheets of metal the cathode is bent toward the anode. The de- 
gree of this contraction can be measured accurately and easily 
by means of a simple instrument developed in the course of an 
investigation of polarization by Kohlschuetter and Vuilleumier 
(Heitschrift fuer Elektrochemie, 24-300), at the Uuniversity of 
Berne, Switzerland. ‘There seems to be no question that there 
is a close connection between the degree of contraction and the 
tendency for a deposit plated on a rigid base under similar con- 
ditions to exfoliate. An instrument should, therefore, be useful 
in practical experimental work and of assistance to the plater, 
which will determine whether this bath will give a non-peeling 
deposit. 

The instrument (see Fig. 1), which has been called a “Con- 
tractometer,” consists essentially of a piece of sheet platinum, 
6 centimeters x 2 centimeters x 0.1 millimeters. There is welded 
to the centre of the bottom of it a narrow platinum strip. This 
is given the form of an elongated spiral, and into this spiral 
there is introduced a light glass pointer, 30 centimeters long. 
The top of the platinum foil is supported by means of a suitable 
clamp. The side away from the pointer is insulated by painting 
with an elastic varnish or vaseline. A millimeter scale is at- 
tached and adjusted so that the end of the pointer can move 
along its length. 

When this platinum foil is made, the cathode in a nickel bath 
and the circuit closed, the pointer at once begins to move toward 
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THE CONTRACTOMETER 








the right. When the current is broken, the pointer stands still. 
After each determination the nickel is dissolved off with nitric 
acid, the insulation on the reverse side is burned off, and the 
instrument is ready for another measurement. The results are 
absolutely reproducible. The deflection is dependent upon the 


time of electrolysis, the current density and the nature and purity 
of the electrolyte only. 

With the aid of this instrument it is possible to note very 
quickly the influence of the addition of various substances to a 





pure, slightly acid nickel chloride electrolyte. Thus it was noted 
that the addition of a small quantity of an iron salt caused an 
increase in the deflection of almost 50 per cent. Sugar had a 
similar effect, while the addition of gelatin caused very small 
deflections. Staeger (Helvetica Chimica Acta, III, 5, 1920) 
has found that superimposing an alternating current likewise de- 
creased the deflection. 

If at the close of a determination the current is reversed, thus 

dissolving the nickel, the pointer moves toward the left, and stops 
at the original position. If, instead, the nickel bath is carefully 
replaced by a dilute solution of sulphuric acid, and the circuit 
closed, using the plated contractometer as cathode, the pointer 
likewise moves toward the left. Hydrogen is absorbed by the 
nickel, and the nickel expands. When the circuit is broken, the 
pointer quickly returns to the position held at the beginning of 
the experiment. 
_ What has been said of the contraction of nickel applies also 
to other metals. For iron the contraction is even greater than 
for nickel, for copper and silver, much less. The experiments 
with copper brought out very plainly a point which may be of 
importance in solving the nickel problem. It was noted that an 
alkaline copper tartrate bath afforded a smooth, shiny deposit 
Hand in hand with this there was noted an appreciable and con- 
tinuous movement of the pointer. The acidulated copper sul- 
phate. bath, however, gave a deposit which at first was smooth 
and shiny, but which, in the course of the electrolysis, soon be- 
came distinctly granular. The pointer quickly slowed up and 
became quite stationary. In other words, as the deposit be 
comes crystalline, it ceases to contract. ~ * 

This is certain, that different plating solutions give deposits 
that show & contraction that varies between wide limits. An 
ideal nickel deposit, from the viewpoint of non-peeling, would 
seem to be one that shows little or no deflection of the pointer. 
Other conditions being the same, the plater will doubtlessly find 
that the solution that gives an excessive reading on the con- 
tractometer will be apt to give an exfoliating deposit. 

Hundreds of experiments have been perfomed with the con 
tractometer by the writer and more recently by others. It was 
found to be thoroughly reliable in every respect. (See Staeger, 
j , &s 9 

Exfoliation is not confined to deposits obtained electrolytically 
The peeling of silver mirrers and the scaling of paint are fa- 
miliar examples, are probably due to similar causes, and could 
doubtlessly be studied with the help of a contractometer. In 
each case the coating is highly dispersed and there is manifested 
the well-known tendency of colloidal systems to coagulate, 








NEW HOIST 





A Triple Hook High Speed Hoist especially adapted for 
the efficient handling of long and limber loads that are en- 
countered in the lifting and conveying of long bundles of 
rattan, bamboo, wooden moulding, wire, small diameter metal 
bars, tubes, or long flexible bundles of sheet metal has been 
put out by the Wright Manufacturing Company, Lisbon, O. 
It is said to be suitable for any long unwieldy parts wher: 
sagging or bending should be prevented and where three 
point suspension is the most desirable for proper hoisting. 

The illustration shows the construction very clearly, the 
hooks, on this particular hoist being five feet apart, but can 
be made any other reasonable distance, to meet the require- 
ments of the material being handled. The rated capacity 
of the hoist shown is one ton, although others are built in 
larger capacities. : 

The hoist is ordinarily suspended from three one-half-ton 
plain trolleys on an overhead I beam, The hoisting is accom- 
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by one 


plished 
hand wheel which operates the three chain blocks, lifting the 


man overhauling the chain on the single 


The High Speed feature enables 
easily lifted with little effort and a minimum 


load evenly at all points. 
the load to be 
pull 

Each part of this new “Wright” Hoist is, it is claimed, 
built with an extra large factor of safety and made to last 
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many hard years in service. The main drive shafts and 
pinions are made of nickel carbon steel forgings; the load 
chain wheels of electric furnace steel castings guaranteed 
not to break; the housings are made of malleable iron. 

These hoists are given a very rigid test for strength, each 
hook being subjected to an overload test of 150 per cent. of 
the entire capacity of the hoist, or 1% tons. 
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TRIPLE-HOOK HIGH-SPEED HOIST 


NEW SHEATH WIRE HEATING UNITS 


A new form of sheath wire for electric heating applications has 
been placed on the market by the General Electric Company 
The new unit is known as the helical coil sheath wire unit, being 
a decided improvement the drawn sheath wire unit which 
the company has manufactured for several years, being stronger 
lending itself to a of industrial heating apph 
ances 

The unit consists of a heating element in the form of a helical 
coil of calorte wire held firmly in place in a metal tube by a 
filler of powdered insulating material, giving a compact unit of 
great mechanical strength. The units have been standardized in 
diameters of .333, .4, and .496 inches, the lengths being up to 6 
feet for the smaller diameter, and up to 8 feet for the largest 

The sheath is made of different metals, or alloys, depending 
upon the use to which the unit is to be put. For immersion in 
water, the sheath is made of copper, tin dipped. For immersion 
in oil and when the unit is to be cast in a hot plate, a steel sheath 
is used. When the unit is to be run in the open air, or clamped 
on the sides of a melting pot, etc., a nickel silver sheath is em- 
ployed, except where the temperatures required are greater than 
nickel will stand, in which case a calorized steel sheath is pro- 
vided. 

Three special forms of heating units incorporating the helical 
core sheath wire have been developed. The first is known as an 
air-heating unit, and consists of a length of sheath wire, equipped 
with radiating vanes. The vanes are provided with screw holes 
permitting mounting of the unit on porcelain knobs, the terminals 
for the power supply being at each end of the tube. This unit 
is easily employed for such purposes as heating small drying 
compartments, storage rooms, exposed valve houses, crane cages, 
etc., and on process machines where a small amount of heat is 
required. 

The second variety is known as the clamp-on unit, in which 
the sheath wire is clamped in a steel channel by a strip welded 
to the latter, the flat surface of the channel serving as a heating 


over 


and wider range 


surface. Screw holes for mounting are provided along either 
edge of the channel, and the terminal ends of the sheath wire 
are bent back to give clearance for the electrical connections. 
This heater is particularly adapted to warming tables, glue 


troughs, or other tanks with flat sides. flat plates on process ma- 


chines, and similar places where a small amount of heat is 
wanted. 

The third type is the immersion heater, of which there are 
several forms. Those used for heating water have a_ timed 


dipped copper sheath which is bent so that the terminals come 
out through a common threaded head, provided with a japanned 
cap for protecting the terminals. The oil-heating unit consists . 
of two steel units with four terminals protected by a cap, and 
have a lewer heat density than the others 


HARDINGE MILL FOR CRUSHED FUEL 


\ Bulletin entitled “Pulverized 
by the Hardinge Cempany. 
Catalogue. 

In the general discussion of pulverized fuel where the Hardinge 
System is used, emphasis is plaved up on the point of “sparking”’ 
during the burning process. They emphasize the point that when 
coarse oversize of from 65 to 150 mesh, depending upon the 
character of fuel, is eliminated, “sparking” ceases, and when this 
oversize is eliminated by a satisfactory means, it is not neces- 
sary to grind to a degree of fineness which was at one time 
thought necessary. 

Under the subject “The Hardinge Mill,” the general principle of 
grinding is discussed, with special reference to stage reduction, 
elimination of the fine particles as soon as produced, and the 
proportioning of energy to the work required. The different types 
of Hardinge Mills and the details of their construction are also 
discussed in this section, and special reference is made of the 
advantages of the conical mill when used for pulverized fuels of 
widely different character. 


Fuels” has just been published 
This bulletin is known as their No. ? 
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ASSOCIATIONS AND SOCIETIES 


REPORTS OF THE CURRENT PROCEEDINGS OF THE VARIOUS ORGANIZATIONS 





AMERICAN ELECTRO-CHEMICAL SOCIETY 





The fortieth general meeting, marking the end of the second 
decade since the organization of the American Electro-chemical 
Society, took place at the Lake Placid Club, in the Adirondacks, 
September 29, 30 and October 1. 

The technical program was featured by two Symposia on Non- 
Ferrous Metallurgy and Electrodeposition. 

(14) Charles Vickers: Experiences with Alkaline and Alka- 
line Earth Metals in Connection with Non-ferrous Alloys. 

(17) W. A. Cowan, L. D. Simpkins and G. O. Hiers: 
Electrolytically Produced Calcium-Barium-Lead Alloys 
prising Frary Metal. 

(26) Colin G. Fink and Charles H. Eldridge: 
lytic Corrosion of Lead-Thallium Al!loys. 

(1) J. Newton Friend: A New Theory of the Corrosion of 
Iron. 

(8) Haakon Styri: Rust Prevention by Slushing. 

(24) N. Kameyama: The Electrolytic Dissociation of Cy- 
anamide and Some of Its Salts in Aqueous Solutions. 


The 
Com- 


The Electro- 


(13) P. C. Alsgaard: Electrolytic Production of Sodium 
Perborate. 

(21) B. G. Worth: Graphic Control of Electrolytic Proc- 
esses. 


SYMPOSIUM ON NON-FERROUS METALLURGY. 


(3) H.M. St. John: The Influence of the Electric Furnace 
on the Metallurgy of Non-Ferrous Metals. 


(27) E. A. Smith: Modern Developments in the British 
Brass Industry. 
(20) T. F. Baily: Resistance Type of Electric Furnace in the 


Melting of Brass and Other Non-Ferrous Metals. 
(22) N. K. B. Patch: Comparison of Electric Furnace Prac- 
tice with that cf Fuel Fired Furnace Practice. 


(15) H. A. De Fries: Electric Silver Melting. 

(18) F. C. Thompson: Electric Furnace Melting of Nickel- 
Silver. 

(19) H. A. Winne: Recent Developments in Electric Fur 


naces of the Muffled Arc Type. 


(28) J. G. Thompson: Electric Furnace Purification of 
Zirkite. 
(9) M. L. Hartmann and W. A. Koshler: Physical Char- 


acteristics of Specialized Refractories. 
Strength at 20° and 1,350° C. 


SYMPOSIUM ON 


Part IV, Cross Breaking 


ELECTRODEPOSITION. 
(4) F. A. Lidbury and F. A. Stamps: An 
Generator for Low Voltage. 


Electric Steam- 


(2) W. E. Hughes: Researches on the Electrodeposition of 
Iron. 

(23) T. R. Briggs: Electrolytic Solution and Deposition of 
Copper. 

(12) W. R. Ingalls: Electrometallurgy of Zinc. 

(25) C. J. Wernlund: Deposition of Zinc from the Zine 


Cyanide Solution. 

(11) William Blum and H. E. 
tion of Lead-Tin Alloys. 

(10) William Blum: The Structure 
ternately Electrodeposited Metals 


Haring: The Electrodeposi- 


and Properties of Al- 


WASTE MATERIAL DEALERS 





A meeting of the Metal Division was held Thursday, Septem- 
ber 22, at 11 a. m., at the Hotel Astor. The final approval of 
the metal classification, which was held over at the time of the 
June meeting for further information in reference to certain 
suggested changes, will come up for final action at the meeting 
on September 22. Another matter which may be of interest to 
members and which may necessitate some discussion and consid- 
eration is the proposed classification covering metal which has 
been tentatively put out by the American Railway Association, 
copies of which have been furnished to all members. 

The meeting of the Metal Division, which was held on 
Thursday forenoon, was very well attended and the principal 





matter discussed was the proposed duty on tin. On invitation 

of the association, Mr. Milton Lissberger was present and 

very fully and thoroughly answered statements made by the 

American Smelting & Refining Company in a recent letter 

sent to Senator Penrose, of the Finance Committee of the 

Senate, which letter appeared in a recent issue of the Ameri 

can Metal Market. At the close of the meeting Mr. Liss- 

berger asked those present to say whether or not in their 
opinion his position was correct and all agree that it was. 

The secretary was instructed on behalf of the Metal Division 

of the association to send a letter to members of the Finance 

Committee of the Senate as well as the members of the Ways 

and Means Committee of the House, covering the position 

taken by members of this association in reference to the en- 
tire subject. The letter follows: 

“To the Members of the Ways and Means Committee of the 
House of Representatives and the Finance Committee of 
the Senate: 

“At the particular request of the War Industries Board, 
the Waste Metal Dealers of the U. S. during the war spent 
a great deal of time and considerable money to educate the 
American public as to the necessity of not alone conserving 
tin, but of saving and forwarding to the reclaimers every 
class of material that contained any tin whatsoever. 

“In conjunction with the reclaimers, the Metal Waste Deal 
ers were instrumental in bringing to a higher degree of service 
the reclaimnig of tin in all forms of scraps, waste, and by 
products in the United States far beyond the most sanguine 
hopes of the War Service Board, and certainly immeasurably 
in advance of the results accomplished anywhere else, not 
excluding beleaguered Germany. 

“This result was achieved first through the desire to serve 
the country, but like all other commercial propositions, the 
trade at large felt that it would not alone help the country 
but also produce a source of revenue and a fair return in 
future years for the time and effort and expense expended 
in the campaign. 

“This organization notes with a great deal of surpris« 
House Bill No. 7456, paragraph 386, wherein a duty is pro 
posed of 2 cents per pound on pig tin and which provides 
for the free entry into the country of tin ore. This duty, as 
we understand it, is proposed with the idea of protecting an 
American industry, and was asked for by a company which 
has been smelting and refining ores from Bolivia, the only 
possible present source of supply of tin ore for the United 
States. This ore produces what is technically known in the 
metal trade as 99 per cent. tin, but which is popularly known 
in the trade as second quality tin. 

“Now, as waste metal dealers, we most seriously protest 
against the imposition of any such duty as being contrary, 
not alone to a protective tariff policy, but to a revenue tariff 
policy also. 

“There is no present probability, as far as we are able to 
learn from the Geological Bureau or from any other source 
of information, of tin ore bodies in the U. S. 

“Tin produced from Bolivian ore will not take the plac: 
of Straits tin, of which this country is the largest consumer. 
But the placing of a duty on pig tin will cause the by- 
products of manufacture, and of all scrap and waste con 
taining tin to bring a considerable less return and thus 
offering less reason for the savings thereof, because the 
reclaimers would naturally buy all scrap and waste upon 
the basis of tin ore, which coming in free, would mean: so 
much return on the waste product to all manufacturers 
So that while the manufacturers, in order to protest an 
interest seeking to monopolize the refining of tin, would 
have to pay more for his raw material, yet would pro 
portionately be getting that much less for his waste prod- 
ucts, and instead. of continuing and encouraging the re- 
claiming business, which is now in a healthy state, this 
tariff would tend to put the reclaimers out of business or 


cause them to operate at a loss, which eventually 
have the same effect. 


would 
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“This organization in no way opposes a_ protective 
tariff, but at no time feels that the tariff should be used 


simply for the purpose of aggrandizing one company and 
giving it a monopoly of business with the effect of putting 
all of its competitors with all the safeguard that compe- 
tition means at a disadvantage, if not entirely discontin- 
uing them. Every class of business interested in tin will 
simply be paying tribute to company and instead of 
encouraging the establishment of an industry in the U. S., 
will have the effect of entirely discouraging and destroy- 
ing that now exists (the reclaiming of tin), and on 
the other hand, preventing the growth of another industry, 
that of smelting and refining tin ore. 

“It is our belief and information that tin smelting and 
refining can be done as cheaply in the United States as any 
other country, owing to our improved methods of hand- 
ling and reducing all classes and kinds of metal ores. 

“METAL DIVISION, 
“NATIONAL ASSOCIATION OF WASTE MATERIAL DEALERS, IN‘ 
“Times Building, New York. “Cuas. M. Haskins, Secretary. 
“September 22, 1921.” 
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NEW YORK BRANCH, A. E. S. 


The outing and shore dinner arranged for Sunday, September 
25, was called off due to the fact that it was not possible te 


make satisfactory arrangements 
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ASSOCIATION OF PURCHASING AGENTS 





The executive committee of the National Association of 
Purchasing Agents recently closed a two-day executive ses- 
sion at Denver with a resolution advocating centralization oi 
city, county, State and Federal purchasing. The resolution 
states that a tremendous saving would be effected, ranging 
from ten to twenty-five per cent and proof of this is offered 
in the cities of Dayton, Indianapolis, Milwaukee, Los Angeles. 
Boston, Pittsburgh and other important cities where this plan 
has been adopted. 

The N. A. P. A. advance the very sensibie suggestion that 
purchasing agents appointed in public positions should be 
chosen from the standpoint of their ability and experienc: 
in buying and that they should be protected, while in office, 
against all forms of political influence. W. L. Chandler, 
president of the National Association of Purchasing Agents, 
states that a universal application of centralized governmental 
purchasing would result in saving the taxpayers of the nation 
a billion dollars or more each year. 

All the present officers have been nominated for re-election 
by the Nominating Committee. The annual meeting and 
convention will be held in the Claypool Hotel, Indianapolis, 
Ind., October 10-13. Secretary is L. F. Boffey, 19 Park Place, 
New York. 





Carl F. Dietz, vice-president and general sales manager of 
the Norton Company, Worcester, Mass., has resigned from 
that position to take up his new position as president and 
general manager of the Bridgeport Brass Company, Bridge- 
port, Conn. Mr. Dietz has been with the Norton Company 
ten years, first as plants engineer, later as assistant sales 
manager of the Wheel Division, and upon the consolidation 


~ DEAT 


of the companies was made vice-president and general sales 
manager. 

W. La Cost Neilson, who has been in the position of vice- 
president and foreign manager, now becomes general sales 
manager. Mr. Neilson has been with the Norton Company 
fourteen years, having held the position of assistant sales 
manager until he was put in charge of work abroad, with 
headquarters in London. 





HARVEY E. LIGHT 


Major Harvey E. Light, who had planned to observe his 
eighty-seventh birthday on September 19, died suddenly in Roch- 
ester, N. Y., on September 17, from a heart attack. 

Major Light was born at Fishkill-on-the-Hudson on Septem- 
ber 19, 1834. When a boy his father removed to Fairport, east 
of this city, where the family lived in a log house for many years 
In the Winter of 1854-1855 he taught school in Michigan. When 
the Civil War broke out he enlisted in the Tenth Michigan 
Cavalry and was commissioned a captain. He was active in the 
capture of the rebel raider, General John Morgan, and earned his 
promotion as major. 

At the close of the war, Major Light returned to Michigan 
and conducted his nursery business until 1873, when he romeved 
to Westfield, Mass. There he engaged in the manufacture of 
steam-heating apparatus. In 1877 he came to Rochester and 
established a foundry and machine shop in State street, near 
Platt street. Brass moulding was done in this plant, as well as 
moulding in other metals. His health failed in 1887, and he 
gave up the business just about the time electro-plating was 
gaining a foothold in Rochester’s metal industries. 

Three sons survive him—Arthur S. Light, of Rochester; 
Charles and Pitt Light, of Saginaw, Mich.; and a daughter, Mrs. 
J. J. Kelly, of Ann Arbor, Mich. 


CHARLES W. DAVIS 


Charles W. Davis, vice-president and general sales manager 
of the Standard Underground Cable Co., Pittsburgh, Pa., died 
Sunday, September 11 in the Memorial Hospital, New York. He 
has been in failing health for several years and had gone to 
New York for special medical treatment. Interment was at 


Pittsburgh on September 13. 


Mr. Davis was born in Pittsburgh 48 years ago and was 
educated at the Western University of Pennsylvania, now the 
University of Pittsburgh, and at Massachusetts Institute of 
Technology. His connection with the Standard Underground 
Cable Co. began shortly after his graduation from college, or 
about 1899, at which time he was employed by the company as 
construction engineer on a large cable installation in Mexico 
City. Later he became superintendent of construction and man- 
ager of the Central Sales Department, continuing in these posi- 
tions until 1915 when he was elected vice-president in charge of 
the General Sales, Construction and Accessories Departments. 

Mr. Davis was well known in the electrical industry as an 
expert on the design, manufacture and installation of electric 
cables and accessories, and had contributed largely to the develop- 
ment of the art by his investigations and occasional technical 
papers, and by his many inventions dealing with improvements in 
methods of cable construction, installation and operation. He 
was a member of the American Institute of Electrical Engineers, 
the Pittsburgh Club and of the Edgeworth Club and Allegheny 
Country Club, of Sewickly, Pa. 





CLAUDE S. SEELEY 








Claude S. Seeley, a well known and very popular member of 
the Detroit Branch A. E. S., died in Detroit on September 21 
after a short period of sickness. 

Mr. Seeley was very active in all matters connected with the 
society and was a regular attendant at all of the annual conven- 
tions. 

The funeral services held in Detroit was attended by a large 
gathering of friends, many of whom went on to Dayton, Ohio, 
his former home, where the burial took place. 

The heartfelt sympathy of his fellow members of the A. E. S., 
is extended to his widow and son who mourn the loss of a loving 


and devoted husband and father. 
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TRADE NEWS 


BUSINESS REPORTS OF THE METAL INDUSTRY CORRESPONDENTS 


TORRINGTON, CONN. 





SEPTEMBER 28, 1921. 

The general tone of business conditions, insofar as the 
metal industry plants of Torrington are concerned, shows 
improvement. More orders and more inquiries are being 
received, and altogether the situation is distinctly more hope- 
ful than it was a month or two ago. The orders, it is true, 
are comparatively small but they are taken as an indication 
of the general trend of conditions to a more normal level. 
The improvement, it is now believed, will be slow but steady 
through the fall and early winter months. 

In point of number of workers employed, the labor situa- 
tion here shows but little change over last month, but in 
point of working schedules there is an improvement. 

Two departments of the Excelsior Needle plant of the Tor- 
rington Company are working full time—55 hours a week— 
while the other departments are working four days of eight 
hours. The Torrington Branch of the American Brass Com- 
pany is working four days of seven hours, but has further 
curtailed its working force. The working force there is 
about 33% per cent. of the normal force. At the Turner & 
Seymour plant, the foundry is working three days of eight 
hours, while the main factory is working five days ef eight 
hours. The force there has been reduced from 800 to less 
than 300. The Fitzgerald plant is working on a reduced 
schedule with a reduced working force. 

The entire plant of the Union Hardware Company went on 
full time, 55 hours a week, September 26. 

E. E. L. Taylor, formerly with the Turner & Seymour 
Manufacturing Company but since 1917 manager of the New 
York office of the Lamson Company, has returned to Tor- 
rington and joined the sales department of the Hendey Ma- 
chine Company. Mr. Taylor only recently returned from an 
extended trip to Europe. 

A wedding of interest to many in the metal industry world 
took place in Torrington on September 17, when Miss Eliza- 
beth Celia Fuessenich, daughter of ex-Senator Frederick F. 
Fuessenich, for many years president and general manager 
of the Hendey Machine Company, became the bride of Ed- 
ward Beach Pierpont, of Waterbury. The bridegrcom is 
employed at the Waterbury office of the American Brass 
Company. The wedding took place in Trinity Church and 
was attended by close to 1,000 guests. It one of the 
most brilliant social events of the fall season in Torrington. 
Mr. and Mrs. Pierpont are residing at 58 Central avenue, 
Waterbury, where they will be at home to their friends after 


November 1.—J. H. T. 


was 





NEW BRITAIN, CONN. 





SEPTEMBER 25, 1921. 

During the past few weeks there has crept into the metal 
manufacturing industry in this city a strong note of optimism. 
Since several of the factories have slightly increased their 
working forces and running schedules. While 
great increase in business, indications are that the bottom 
has been reached and a slow but steady climb toward nor- 
maley can be expected if conditions continue as they have 
during the past month. 

\t the P. & F. Corbin branch of the American Hardware 
Corporation practically the entire plant, with minor excep- 
tions, is now operating nine hours a day for five days, in- 
stead of the eight-hour day as was heretofore the schedule. 
\n increase, slight but encouraging, in the demand for build- 
ers’ products is responsible. At the Stanley Works it is said 


there is no 


that the steel business, both the hot and cold rolled, is show- 
ng signs of recovery and some satisfactory orders are coming 
n. The steel department of this plant is equally important 
vith its 


wrought steel butt and hinges branch Landers, 





Frary & Clark, which a few weeks ago was in the throes of 
a bad slump, is also picking up in an encouraging way. While 
this may be simply the usual rush for supplying orders for 
the holiday trade, .it is nevertheless encouraging. The North 
& Judd Manufacturing Company is also riding on the crest 
of a small industrial wave of fair-sized proportions. This 
plant is really quite busy and is working on an average 
schedule to supply its orders for buckles, snaps, fasteners 
and other trappings which are manufactured there. 

The New Britain Machine Company, while still regarded 
as almost down and out as far as big operations are con- 
cerned, is struggling along and taking care of some fair 
orders. The tractor department, which has heretofore spe- 
cialized in a small tractor, is now experimenting with a larger 
machine, which will be put on the market as soon as it is 
practical.—H. R. 4. 


ROCHESTER, N. Y. 


SEPTEMBER 28, 1921. 

Nothing of an encouraging nature can be reported from 
this locality at this time, owing to the fact that during the 
past month 1,200 employees of the Eastman Kodak Com- 
pany have been laid off indefinitely, and a further shrinkage 
in operations have been reported from other manufacturing 
plants using metals. To add to the general feeling of dis- 
may, the Eastman Company has announced that on October 
3d a general reduction of wages will take place. 

The settlement of the strike in the building trades has not 
brought about that resumption of trade activity that was 
expected, although much building is proceeding. Reports 
from metal-plating works are not of a rosy character, al- 
though in one or two plants the plating departments have 
been employed at full capacity.—G. B. E. 


PROVIDENCE, R. I. 


SEPTEMBER 28, 1921. 

There were 7,500 persons in the manufacturing jewelry in- 
dustry of Rhode Island; 6,500 in the iron and steel trades and 
400 in the metal trade other than iron and steel, who were out 
of employment on the 10th of September, according to the report 
prepared by State Commissioner of Labor George H. Webb for 
presentation to Secretary Herbert Hoover’s conference on un- 
employment that was held later in the month at Washington. 
The total number of unemployed in the State was reported as 
32,755, which is four times the number of unemployed during 
normal times. 

The number of unemployed is gradually decreasing, however, 
according to Commissioner Webb, as the business tide in Rhode 
Island has apparently turned and industrial conditions are im- 
proving. The number reported by Commissioner Webb as being 
unemployed does not include the great number of persons who 
are only working on a part time schedule and which undoubtedly 
numbers fully as mary as the figures reported. 

The contract has been awarded for the new manufacturing 
jewelry plant that is to be erected for Williams & Anderson, 
emblem manufacturers, now located at 33 Broad street, on 
North Main, Third and Fourth streets and Highland avenue. 
Work of excavating for the foundation is already well under 
way, the proposed building which is to be 160 by 60 feet, with 
a wing 100 by 60 feet, will be one-story in height, of brick with 
steel sash and mill construction. The entrance to the 
plant will be on Third street 

The Strauss Company, 370 Richmond street, has just com- 


main 


pleted the copper work on the new two-story showrooms at 
the junction of Broad and Weybosset streets for the Lederer 
Corporation. The entire front and two sides are covered with 


sheet 


copper W. H. M 
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CLEVELAND, OHIO 
SEPTEMBER 28, 1921. 

First month of fall has brought the long looked for return 
of business activity in Northern Ohio. This is the consensus 
of opinion of leaders in different branches of industry, in itselt 
an indication that different branches of the business structure 
are gaining strength. To trace this new condition down to itself 
source offers quite as much of a problem as seeking to find the 
cause of reaction some months ago. 

As far as the metal industry is concerned, there are some 
basic influences yet to be reckoned with before complete day- 
light ahead is seen. The automotive interests, locally and more 
remote from Cleveland, do not show the revival expected of 
them at this time. Leaders in this trade are disposed to pre- 
dict an average production of 50 per cent of normal. Many 
are inclined to consider this good for this time of year, pointing 
out that the active selling season is over, and that plans are not 
yet fully ripened for the 1922 campaign. The machinery trade 
is rather stagnant as far as actual new orders are concerned, 
yet there is a perceptible quickening in inquiries from various 
manufacturing sources. This last, in a sense, reflects the general 
trend in industry generally, one toward refurbishing of equip- 
ment, improvement of plant property, and consideration of re- 
employment of the better class of mechanics. 

So that while actual demand for goods, of any kind, has by 
no means approached the normal as yet, there is sufficient re- 
newed buying in many directions to warrant the present restora- 
tion of confidence, 

Probably the best barometer is the change for the better in 
the employment situation here. A careful survey by the Cleve- 
land Chamber of Commerce shows an appropriate gain in em- 
ployment of five per cent during the period since June 30, This 
is an average estimate. In food production and textile production 
the gain is as much as 23 per cent. Other lines show a de- 
crease, which brings the average down to the smaller figure first 
mentioned. In the automobile industry the gain equals the 
average, and this is the figure that is most encouraging to the 
metal working trades. 

Wilfred C. Sly and George K. Fanner were vindicated by 
Ohio justice when Frank Motto, Cleveland gangster, automobile 


thief and all round bad man, was electrocuted at Columbus, 
August 29. Motto is the first to pay the penalty for the murder 
of Mr. Sly, president, and Mr. Fanner, plant superintendent, 


of the W. W. Sly Manufacturing Company. The victims were 
shot down in cold blood on the last day of 1920, as they were 
taking a $4,000 payroll from the bank to their factory. The 
gang which committed the murders and thefts, of which Motto 
was one, staged a fake wreck with stolen cars. Several more 
members of the gang, some of whom were traced as far as 
Mexico, are awaiting trial. One of the gang has been reprieved 
temporarily, though he was slated to die with Motto. This is 
the first of really drastic measures to be taken by the state 
since payroll thefts and murders have become almost a weekly 


harpening here.—C. C. C. 


TRENTON, N. J. 
SEPTEMBER 28, 1921. 

More of the Trenton plants where metal workers are em- 
ployed are increasing their output and lengthening the work- 
ing hours. The McFarland Foundry and Machine Company, 
which had been operating but three days a week, is now run- 
ning full time with all employees at work. The company is 
working on a big order, which is expected to last for some 
time. 

The Mercer Motors Company is now running again and 
expects business to pick up. J. P. Oliveau has been named 
chief engineer of the plant. He is a French engineer of high 
standing in the automobile industry and was in charge of 
the motor division of the French army. He was formerly 
connected with French auto concerns. 

The Hulslander Engraving Company is having plans drawn 
for a new factory on Lincoln avenue. The building will be 
three stories, 40 by 60 feet, brick, concrete and steel, costing 
approximately $40,000. The company’s plant on North 
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become too small for the increased 


Stockton street has 
business. 

The Art Metal Toy Company, a new industry in that line, 
has leased a plant at New Brunswick, N. J., for the manu- 


facture of metal toys. The product of the company is metal 
toys for children, consisting of soldiers, animals, etc. The 
composition is a new one, presented by the company, and is 
very durable. The colorings are bright enameled onto the 
toys. Up to the beginning of the world war all metal toys 
were manufactured in Europe, principally in Germany, and 
the metal used was light and the toys were easily broken. 
It is said the new product to be made in New Brunswick will 
be able to compete with the foreign goods as to price and 
will be superior in appearance and strength. A single order 
for 8,000 sets of the toys has been received from a depart- 
ment store in New York, and this will keep the plant busy 
for awhile. 

The Aluminum Goods Manufacturing Company has sold 
its plant at Belmont and Ridge avenues, Newark, N. J., to 
the Pyrene Manufacturing Company. The building is six 
stories and of reinforced concrete and takes up an entire 
block. It contains 130,000 square feet of floor area. The 
Aluminum Goods Company is removing its Newark plant 
to Wisconsin in order to consolidate it with their other 
manufacturing units, which aggregate over one million 
square feet in area, and have arranged for warehouse facili- 
ties in New York City for their eastern distribution. 

William E. Green, receiver of Katzenbach & Bullock, Inc., 
manufacturers of chemicals and colors, is now settling up 
the affairs of the concern. It is hoped to get the concern 
into proper financial shape within a short time. 

Titan Miniature Lamp Company, of Orange, N. J., has 
been incorporated with $100,000 capital to deal in lamps. 

Alling Corporation, Inc., will erect a two-story factory 
building at Alling and Mechanic streets, 100 by 164 feet, to 
cost $140,000. The plant will be used for the manufacture 
of jewelry. 

Priscilla Products Corporation, of Passaic, N. J., has been 
incorporated at Trenton with $50,000 capital to make and 
deal in household utensils. 

Paramount Pen Company, of Jersey City, N. J., has been 
incorporated at Trenton with $50,000 capital to manufacture 
pens. 

O’Connor Metal Barrel Company, of Elizabeth, N. J., has 
been incorporated at Trenton with $500,000 capital to manu- 
facture metal articles. 

Lumen Jewelry Company, of Newark, N. J., has been incor- 
porated at Trenton with $75,000 capital to deal in jewelry. 

Semer Hardware Company, Inc., of Perth Amboy, N. J., 
has been incorporated at Trenton with $100,000 capital to 
deal in hardware.—C. A. L. 


‘BALTIMORE, 


MD. 
SEPTEMBER 28, 1921. 

The Smoot Specialties Corporation, G. W. C. Smoot, 614 
West North avenue, president, has been formed to manu- 
facture a horn and safety device for automobiles. 

The Kelley Manufacturing and Sales Company has been 
organized with $10,000 capital to manufacture a convertible 
sled and coasting car. Machinery is now being installed and 
production is expected to begin immediately. 

The L. Rosenfeld Manufacturing Company, bakers’ uten- 
sils, has increased its capitalization from $10,000 to $65,000 
and removed from 33 South Charles street to Russell and 
Ostend streets, where it is occupying the old Anderson shoe 
building. —W. J. L. 











SEPTEMBER 28, 1921. 
Local metal workers claim that it isn’t so much the price 
of material and labor that is holding down demand for 
copper and brass goods, but a general lack of consumptive 
demand, and while there are a few inquiries and prospects, 
they are not developing any business. 
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Louisville coppersmiths are finding business very dull, some 
shops being down, others working a man or two, and the 


moulding shops are not much better. There just isn’t a 
demand for castings, or machine work, or metal work of 
any kind just now, except in small lots, and not much 
of that. 

Railroads are beginning to be busier in their shops, as 
many thousands of cars are out of commission, and it is 
reaching a point where the railroads have to hustle repairs. 
Brass journals are therefore more active than air brake parts. 
The automobile business is just a slight bit better, and the 
new Mercury Body Corporation, Louisville, has started mak- 
ing deliveries of a new body which will use a good many 
aluminum and some brass castings, this body being built for 
Ford cars. The Kentucky Wagon Mfg. Co., is also turning 
out automobiles on a slightly better basis, and better reports 
are being received from the implement houses. 

Manufacturing jewelers report good business, and = are 
operating full shops for the most part. There has been a 
good demand for special work this year, and diamond setting 
has been active. Platinum and white gold have been in big 
demand. 

Sheet metal workers or coppersmiths who were getting $1 
an hour a short time ago are now getting 80 cents an hour, 
they being willing to take the cut if it would give them work, 
as some of them haven’t had any work for eight months. 
Moulders’ wages are steady, ta 90 cents an hour, and have 
not been cut. 

The National Lead Company, has moved its offices from 
312 to 614 Starks building. 

The copper working shop of Matt Corcoran & Company, 
has a little work, but is only employing about three workers. 
The Vendome Copper & Brass Works reports that it is still 
practically down. The C. Lee Cook Company is working part 
time only. The Independent Brass Works reported a few 
orders, but that it wasn’t at all busy. 

E. D. Morton & Company, Louisville handlers of mill, rail- 
road and auto supplies, operating for a number of years, has 
incorporated with a capital of $150,000. E. D. Morton is 
president. 

The Regent Brass Foundry Company, of Marysville, O., 
has been advertising in Louisville newspapers for a competent 
brass foundry foreman, to handle buffing and polishing de- 
partments, a man being preferred who has had experience 
on plumber’s brass goods. 

E. A. Stege Manufacturing Company, which does princi- 
pally a plating and brass business, reports active plating on 
auto parts, stove trimmings, etc., dealers in used cars having 
discovered that renickeling adds materially to the value of a 
rebuilt car. 

F. Wolkow & Sons, on Market near First, manufacturers 
and distributors of heavy copper combs, which are heated 
to take the kink out of Negroes wool, a short time ago put 
in its own casting plant. Not having enough business to 
keep this plant busy the company developed a couple of 
automobile radiator ornaments. One is an aeroplane propel- 
‘lor cap, in which the motormeter rests.—A.. W. W. 











MONTREAL, CANADA 


SEPTEMBER 28, 1921. 

Business conditions have changed in the non-ferrous metal 
lines within the past month. Inquiries are coming in better. 
The demand for the ordinary run of goods should improve. 
It should be as good as ever at the present time, but no one 
likes to make a purchase and then learn a few weeks later 
that he could have saved money by waiting. 

The Northern Aluminum Company, located at Shawinigan 
Falls, Que., a suburban town in the vicinity of Montreal, has 
booked one of the largest orders in the history of the con- 
cern, for seven hundred miles of aluminum steel reinforced 
cable. The purchasers are the Victoria (Australia) State 
Electricity Commission. The contract was awarded after 
keen competition over United States and British Manufac- 
turers. 


W. R. Cuthbert & Company, 37 Duke Street (Mr. Graham, 
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superintendent), are running their new plant to full capacity, 
manufacturing a full line of plumbing brass goods and as 
building operations have taken on a boom in the west, they 
are shipping their product to Winnipeg and Vancouver in 
large quantities. 

Robert Mitchell Company are running to full capacity on 
a line of lamp work, and are also manufacturing a complete 
vacuum cleaner. 

The E.: J. Woodison Company, manufacturers of and 
dealers in foundry supplies and equipment with headquarters 
in Detroit and a Canadian head office at 858 Dupont Street, 
Toronto, have opened an office and branch warehouse at 
261 Wellington Street, Montreal, to take care of their busi- 
ness in the maritime provinces Quebec and Eastern Ontario. 
The new branch is under the management of Mr. J. A. 
Taylor and J. H. Jerosky.—P. W. B. 





The business of the Iroquois Foundries, Inc., will be liqui- 
dated and the assets disposed of to satisfy the claims of the 
creditors. 

Max Hanshaft, 530 116th street, Brooklyn, N. Y., has filed 
a petition in bankruptcy with liabilities of $28,840.46 and assets 
of $65,037. It is understood that the Max Hanshaft Corpora 
tion is not affected by this bankruptcy in any way. 

The Ohio Buff and Manufacturing Company, is the new 
name of the Charles H. Buettner Company, which manufac- 
tures buffs, canvas and other polishing wheels, canvas gloves, 
fabric belting, auto fan belts and other similar products. 

The Committee on Tin Tariff of the Solder and Bearing 
Metal Manufacturers’ Association, through its chairman, Mil- 
ton L. Lissberger, has submitted to the Senate Finance Com- 
mittee, Hon. Boies Penrose, chairman, a brief in opposition 
to the proposed duty of two cents per pound on tin. 

The Universal Portland Cement Company announces a 
reduction in its selling prices for Universal Portland cement, 
effective September 15, of 20 cents per barrel at its Chicago 
plant and 15 cents per barrel at its Pittsburgh and Duluth 
plants. This is the second price reduction made by this com- 
pany this year. 

The Comfort Safety Razor and Novelty Company, West 
Hoboken, N. J., has been chartered under State laws to 
manufacture safety razors and other cutlery.. The incor 
porators are Vaclav Abraham and Ferdinand Kulhawy, 588 
Central Avenue. They intend to 
January lst, 1922. 

Metals Coating Company of America, manufacturers and 
distributors of the Schoop Metal Spraying Process, by means of 
which metallic coatings of any kind may be sprayed on to any 
surface, is now in full operation at its new plant, 495-497 N. 3d 
street, Philadelphia, having removed from their former 
Mass., and Woonsocket, R. I., locations. ; 

The Industrial Supply Company, Inc., is starting business 
at 464 Chapel street, New Haven, Conn. They will represent 
the A. P. Munning Company and the Osborn Manufacturing 
Company, and in addition will carry a full line of the ma- 
terials used in plating and polishing rooms, including chem 
icals, emery, etc. Mr. J. 
and president. 

The Triumph Electric Company, of Cincinnati, Ohio, for 
nearly thirty years manufacturers of 40 Triumph polyphase 
induction and direct current motors, have again moved their 
Philadelphia office to larger and more spacious quarters. The 
new quarters are at 709 Arch street; Bell: Phone Market 0196: 
Keystone Phone Main 1800. This territory is under the di 
rection of District Manager Arthur H. Allen 

The Ideal Metal Company, Cincinnati, Ohio, an Ohio cor- 
poration, is now in process of dissolution, a receiver having 
been appointed some time ago for that purpose. The cor 
poration has no indebtedness to outside parties, all claims 
having been purchased by the principal stockholders. The 
assets, goodwill and use of the name are now owned by 
Messrs. Friedman and Adams, who also own the Norwood 
Rag, Iron and Metal Company, and the Globe Brass Works 


start operations about 


Be ston, 


Franke Toole is general manage 
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\ finding to the effect that the Metals Production Equip- 
ment Company, of Chicopee, Mass., had a right to terminate 
its contract with the Brass and Metals Manufacturing Com- 
pany, of Kansas City, Mo., on large war orders now involved 
in litigation was made yesterday by C. W. Bosworth, referee 
in bankruptcy. Hearings have been held before the referee 
on a claim presented by the Kansas City company against 
the bankrupt Metals Production Equipment Company for 
damages alleged to have resulted from the breach in the 
contract. 

British Furnaces, Ltd., Millbank House, 2 Wood street, 
London, S. W. 1, England, with an authorized capital of 
£25,000, was organized during the early part of July this year 
for the purpose of manufacturing and selling Surface Com- 
bustion apparatus im the British Empire. The principal stock- 
holders consist of The Bryan-Donkin Company, Ltd., ma- 
chinists and founders, Chesterfield, England; Woodall, Duck- 
ham & Jones (1920), Ltd., engineers. and manufacturers, Lon- 
don, England, and the Surface Combustion Company, Inc., 
366 Gerard avenue, Bronx, New York, N. Y., owners of the 
surface combustion patents and manufacturers of industrial 
furnaces 

The Barkay Company, Inc., Jamestown, N. Y., are the suc- 
cessors of the Fairbanks Art Bronze Works, having pur- 
chased the interests of that partnership and incorporated 
last February. F. A. Richter, the president of the company, 
has been a chaser for 35 years, has been connected with Gor- 
ham’s, Tiffany’s, Tyler’s and various other bronze studios 
as well as the Art Metal Construction Company, Jamestown, 
where he was in charge of the modelling and chasing. 
William E. Kidd, secretary-treasurer has been connected with 
the manufacture of architectural cast bronze for the past 
15 years as a designer. They are at present working a full 
force full time on memorial tablets and ornamental bank 
interiors. 


BRONZE BOTTOMED YACHT 
a The Speejacks, a 98-foot motor yacht, owned by Albert Y. 
Gowen, Jr., of Cleveland, will make a 50,000-mile trip around 
the world. The yacht is all bronze below the water line. 


cc — 


ANOTHER COPPER HARDENER 


Walter Bunton of Laporte, Indiana, was said to have sold the 


U. S. Steel Corporation a process for hardening copper. A com- 
munication from the secretary to Judge Gary, chairman of the 
corporation, states that no such process has been bought. 
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ZIRCONIUM 


On account of various mysterious properties and uses that have 
been attributed in the popular mind to zirconium, it has at times 
been styled “the mystery metal,” says the United States Bureau 
of Mines. An investigation regarding the preparation and uses of 
metallic zirconium and its salts has been conducted by the Bureau 
of Mines, and the results are just now made public. 

The compounds of zirconium have numerous important uses and 
more uses will doubtless be found. Investigations in recent years 
have indicated that sintered or coherent zirconium metal is very 
resistive to acids; that it can be used for electrodes, and it prob- 
ably will tind metallurgical uses. A steel containing zirconium 
has been proposed for use in armor plate and automobile parts, 
and nickel-zirconium alloys have been suggested for high-speed 
cutting tools and for cutlery. Numerous articles in scientific jour- 
nals have recommended the use of zirconium oxide as a refrac- 
tory, an abrasive, a pigment in paints, and an opaquing agent in 
enamel ware. The salts have been used in the textile industry 
as a mordant or dye-fixing agency, and also for weighting silk. 

Zirkite firebrick are used for furnace lining as well as for other 
purposes where a refractory having a low coefficient of expansion, 
high melting point, and maximum resistance to slag corrosion is 
demanded Although zirconium oxide has not proved satisfactory 
for gas mantles nor for arc lamps, it has been used for polishing 
powders, insulators for both heat and electricity, and with fair 
success in the Nernst lamp. Being absolutely non-poisonous, 
zirconium oxide is finding a use in paints and lacquers, where its 
resistivity to physical and chemical agents is proving hghly valu- 
able. As an abrasve, zirconia, zirconium silicide and zirconium 
carbide are suggested for a variety of uses, the carbide particularly 
as a substitute for the diamond in cutting glass. Zirconium oxide, 
because of its non-toxic nature, is used in place of bismuth, nitrate 
or carbonate in Rontgen-therapy. It is also said to have some 
medicinal value. Zirconium oxide and nitrate have been suggested 
for use in the extraction of oxygen and nitrogen from the air. 
There have also been statements to the effect that the oxide may 
find use as a filler in the manufacture of rubber goods. 


In flash lights, amorphous zirconium, mixed with certain oxidiz- 
ing agents, burns with a bright light: but it is doubtful whether 
the metal would be cheap enough to use in place of the usual 
material. Coherent white zirconium metal, on account of its 
acid-resisting properties, has been suggested as a substitute for 
platinum in certain cases. Its alloys have been suggested in the 
manufacture of rust-resisting apparatus. Crucibles prepared from 
zirconium oxide were proved in the experiments of the Bureau 
of Mines to be superior for high temperature work to any 
crucibles procured on the market. , 


British Customs Regulations and Tariff Changes 


METALS, OTHER THAN IRON AND STEEL—ARTICLES WHOLLY OR MAINLY MANUFACTURED 


Per Tariff Duty Valuation 


Current Nickel, Bronze and Copper 


per cent. 
Free 
Free 


Coin of the Government of India... 
Gold and Silver Bullion and Coin.... 
Gold Plate, Gold Thread and Wire 
and Gold Manufactures, all sorts.. 
Lead, sheets, for tea-chests.......... 
Silver Plate, Silver Thread and Wire, 
and Silver Manufactures, all sorts. 

All sorts of Metals other than Iron 
and Steel, and manufacturers thereof, 
not otherwise specified 

Brass, patent or yellow metal, sheets 

and sheathing, weighing 1 Ib. or 
above per square foot, and bra- 
ziers, and plates ; wt. 80 0 11 
Brass, patent or yellow metal (in- 

cluding gun metal) ingots 37 0 11, 
Brass, patent or yellow metal (old) 3 35 O 11 
3rass, sheets, flat or in rolls, and 

sheathing, weighing less than 1 

Ib., per square foot ; 

Brass wire 

Brass, all other, sorts ... 

Copper, bolt and bar, rolled 

Copper, braziers, sheets, plates, and 

sheathing ... 

Copper, sheets, 


Ad valorem 20 
Ad valorem 2% 


Ad valorem 20 


Ad valorem 11 
Ad valorem 11 
Ad valorem 11 
Ad valorem 11 


80 0 11 
1] 


planished Ad valorem 


Copper, nails and composition nails 

Copper, old 

Copper, pigs, tiles, 
bricks, and slabs cwt. 11 

Copper, China, white, copperware. . lb. 11 

Copper, foil or dankpana, white, 10” 
to 11” « 4” to 5” 

Copper, foil or dankpana, colored, 
10” to 11” « 4” to 5” 

Copper, wire, including 
bronze 

Copper, all other sorts, unmanufac- 
tured, and manufactured, except 
current coin of the Government 
of India, which is free 

German silver 


Ad valorem 11 


ingots, cakes, 


100 leaves ll 


100 leaves 7 8 11 
phosphor- 
Ad valorem 


Ad valorem 
Ad valorem 
Ad valorem 


Ad valorem 
2 6 
43 0 
165 0 
Ad valorem 


tea chests) 

Quicksilver 

Shot bird 

Tin, block 

Tin foil, and other sorts 4 

Zine or spelter, tiles, slabs, or plates, 
hard or soft 30 0 

Zinc or spelter, all other sorts in- 
cluding boiler tiles eee 

All other sorts of metals, and manu- 
factures thereof 


Ad valorem 


Ad valorem 








October, 1921 THE 


CIVIL SERVICE 


The United States Civil Service Commission announces an 
? open competitive examination for associate metallurgist (qualified 
in foundry practice). Vacancies in the Bureau of Standards, 
Washington, D. C., at $2,000 to $3,000 a year, and in positions 
requiring similar qualifications, at these or higher or lower 
salaries, will be filled from this examination, unless it is found 
in the interest of the service to fill any vacancy by reinstatement, 
transfer, or promotion. 

\pplications should be properly executed, excluding the medi- 
cal certificate, and must be filed with the Civil Service Com- 
mission, Washington, D. C.. with the material required, prior to 
the hour of closing business on October 11, 1921. 


TRADE PUBLICATIONS 


Commercial Service Department.—.A\ folder issued by the 
Titanium Alloy Manufacturing Company, Niagara Falls, N. Y., 
announcing the new commercial service department of their 
physical, metallurgical and metallographic laboratories. 

The Hart Faucets.—A folder issued by the Hart Company, 
Inc., Williamsport, Pa., 
patented faucet. 

Do You Know “Polly Krome?”—.\ very attractive booklet 
issued by the Egyptian Lacquer Manufacturing Company, 
5 East 40th Street, New York City, illustrating and describ- 
ing various applications of polychrome finishes, 

The Variety of Furnace Design.—\ booklet issued by the 
W. S. Rockwell Company, 50 Church Street, New York City, 
containing charts illustrating the design of a great variety of 
annealing, heat treating and melting furnaces, 
chart illustrating factors governing the sel 
for industrial heating operations. 

Heat by the Fireless Wireless Method.—A folder issued 


describing and illustrating their 


also a 
furnaces 


and 
ection of 


by the \jax Electrothermic Corporation, 636 East State 
Street, Trenton, N. J., the first of a series being published 
about their Ajax-Northrup High Frequency Induction 


Furnace. 
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DeVilbiss Spray-painting System.—A folder issued by the 
DeVilbiss Manufacturing Company, Toledo, Ohio,  illus- 
trating and describing portable equipment for spray painting, 
building interiors and exteriors, bridges, ships, and all kinds 
of large or stationary work. 

Buffs of All Kinds.—A folder issued by the Bias Buff and 
Wheel Company, Inc., 8 West 40th Street, New York City, 
illustrating the Bias buff. 

Foundry Machinery and Equipment.—A catalogue issued 
by the Tessmer Machine and Tool Company, Detroit, Mich., 
illustrating their line of foundry equipment. 

Branford Vibrators and Foundry Accessories.—A catalogue 
issued by the Malleable Iron Fittings Company, Branford, 
Conn., illustrating “Branford” vibrators and accessories, pneu 
matic cleaners and sprays, 
outfits. 

Research Narratives, No. 16. Radium.—A folder issued by 
the Engineering Foundation, 29 West 39th Street, New York. 


core benches and compressor 


The Hammer Core Machine.—\ catalogue issued by the 
\merican Foundry Equipment Company, 366 Madison Ave- 
nue, New York, describing and illustrating their core ma- 


chines and other foundry equipment. 


METAL STOCK MARKET QUOTATIONS 


Asked 


Par Bid 
\luminum Company of America $100 $430) $480 
\merican Brass = 100 165 170 
American Hardware Corp.. . 100 126 
Bristol Brass ..... tigress ‘ 25 10 13 
International Nickel, com 25 1334 14 
International Nickel, pfd 100 75 80 
International Silver, com ; cas Oe Ri) 40 
International Silver, pfd.. i betes ee &5 oO 
New Jersey Zinc. sia 100 114 117 
Rome Brass & Copper........ ay .. 100 115 135 
Scoville Mig. Co......... 5, digitalis ain a 295 315 
Yale & Towne Mfg. Co ; : 230 240 


Corrected by J. K 36 Wall Street, New York, 


METAL MARKET REVIEW 


\WRITTEN FOR THE METAL INpUSTRY BY W. T. PARTRIDGE 





SEPTEMBER 26, 1921 
COPPER 


The most prominent feature in copper during September 


was the strength and confidence of producers, who after 
September 8, refused to sell electrolytic for prompt and 
September shipment below 12.25c. per pound delivered, 
notwithstanding that sales for domestic consumption had 


been small, but for export, some satisfactory orders had 
been taken. Previously in the month, producers’ prices dur- 
ing the first week had been 12.00c. delivered for prompt 
and September, 12.12%c. delivered for October. On 
September 7, producers’ prices were lifted to 12.00-12.25c. 
for prompt and September, 12.25c. for October and 12.37™c. 
for November-December delivery. Two days later, prompt 
and ‘September were held 12%c., October at 12.37'™%c., and 
November-December 12.50c. delivered, making a total ad- 
vance of ™%c. per pound on all deliveries, these prices being 
unchanged thereafter to time of going to press. 

Outside market levels at the beginning of the month were, 
prompt and September prime lake 12.00c. delivered; electro- 
lvtic f. o. b. refinery prompt and September 11.87%c. with 
casting at 11.50c. same positions. Advances in the outside 


were made coincident with advances in producers’ prices 
on September 22, being prime lake 12.25c. delivered, elec- 
trolytic 12.12M%c., refinery and casting 11.75c., producer’s 


works, for prompt and early positions. Producers are fortified 
in their position by the fact that only small supplies of copper 
are in hands, the greater quantity being strongly 


sec¢ ynd 








held, and also by the fact that refined stocks were 
during August and in September. 
TIN 
Some improvement in consumption of tin was apparent in 
September; also, there was a diminuticn in stocks carried 
by consumers as a result of increasing activity in the manu 
facture of tinplate. Speculation continued and spot prices 
fluctuated within a range of S¢c. per pound, from the begin- 
ning of the month, Straits 26.75c., American pure 26.50c., 
and 99% metal 26.25c.—these levels representing a decline 
of 4c. per pound from the August closing—to the highest 
levels September 7, with Straits and American pure, 
27.37M%c. and 99% metal nominally 26.75c., as a result of 
increased shipments from the Straits because of London 
trading and the larger buying on American account. With 
a falling off in demand here and increasing arrivals the decline 
which followed was to be expected and the lowest levels 


cle cre ased 


each 


were reached on September 16, when spot Straits and 
American pure, each were 26.00c. with 99% metal down to 
25.50c. $y September 22, the outlook in the meantime 


becoming more favorable with reports of increasing activity 
from steel and tinplate makers, prices had again advanced, 
quotations on that day being spot Straits 27.00c., 
and 99% metal 26.62'4c. 
LEAD 

The lead market in September continued to lead all other 
non-ferrous metals in activity and prices were advanced by 
the leading interest three times during the month, a total 


\merican 
pure 26.87'4c. 
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of 4c. per pound, the first two advances being each 10 points 
and the third advance 5 points, carried on September 20 
to 4.65c. East St. Louis and New York for prompt and early 
shipments from the West. In the outside market the open 
ing was 4.20c. East St. Louis, 4.40c. New York, same as the 
August closing. A five point advance was made on September 
2, the New York market not being plentifully supplied 
The statistical position of lead has been and is very satisfa¢ 
tory, due to the foresight of producers, who, realizing condi 
tions immediately following the war met the situation fear- 
Under continued 


lessly by reducing production drastically. 


active and widely distributed demand in September, the 
advance in prices was continued gradually to 4.40-4.45c, East 
St. Louis, 4.60-4.65c. New York by September 15. With 
no diminution in business, this level was maintained until 
September 20, when due to small supplies, the New York 
level was lifted to 4.65-4.70c. for prompt and early, East 
St. Louis remaining unchanged. 
ZINC 

There was a decline to the lowest level 4.17%c. East St. 

Louis, 4.67! New York, September 14, after a fortnight 


of unchanged prices at the opening level 4.20c. East St. Louis, 
4.70c. New York for prompt and early primary spelter. Dur- 
ing this period, demand continued light and sentiment in 
zinc, after the long depression and disappointments that have 
been experienced, was slow in responding to the undoubtedly 
conditions that being recognized in many 
industries. With confirmation of the report that stocks 
in August were reduced, that shipments had actually been in 
excess of production, which is now only about 1,500 tons a 
month, and the fact that demand from was 
tainly improving, a better tone was developed in third week 
and on September 22 were cautiously advanced to 
the opening levels 4.20c. East St. Louis, 4.70c. New York for 
prompt and early primary; October being held at a premium 
of 2%c. per pound. Inquiries for 1,000 tons are now in the 
market, but few sellers are willing to quote. 


improved were 


other 


consumers ¢er- 


prices 


ALUMINUM 


Conditions in the aluminum market continued unchanged 
in September, there being apparently no response in the indus- 
try to the better general condition in otherwise. 
The Aluminum Co. of America made no change in its sched- 
ule, which remained nominally 25c. for 99% and purer; 24.50c. 
for 98-99% virgin; 24.00c. for No. 12 alloy and 39.10c. for 
sheet 18 ga, all f. o. b. producer’s plant. In the outside market, 
where large supplies of imported metal are offered for prompt 


business 


and for delivery over the remainder of the year, prices de- 


clined 1.00c. per pound to 18-19c. for 98-99% virgin, 17-18¢ 
for 98-99% remelted and 15-l6c. for No. 12 remelted on 
September 19, there being no further change thereafter. 


PAL 
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ANTIMONY 
Notwithstanding a further decline of five points in the 
price of antimony to 4.45c. for spot carloads on September 
market remaining unchanged thereafter, sentiment 
came more cheerful as the month progressed, because of 
betterment in other lines. 


) the 


t 


1 


SILVER 
Government purchases of domestic bars at the pegged level, 
99'4c. per ounce, fixed by reason of the Pittman act, had 
reached 72,962,430 ounces on September 22, the total to 
be purchased under the act being 208,000,000 ounces. Prices 
of foreign bars made a continuous advance from the open- 
ing, 62'%4c. per ounce, to the highest level 6854c. per ounce 


on September 22, making the rise 6'4c. during the entire 
period and carrying up to the previously highest record of 


established 


the year January 6, the lowest record thus far 
525«c. f 


having been on March 6. Total importations of 

silver during the year, to August 31, inclusive, were $39,- 

818,491. Total exports during same period were $29,897,570. 
QUICKSILVER 

$1.00 


Quicksilver opened -at a decline of 


per flask of 75 
pounds to $44-45 and owing to larger supplies and slack 
demand, there was a further decline to $41-42 per flask on 


September 13, after which no further change was noted. 
PLATINUM 
Platinum, during September was firm at $78 per troy ounce 
for pure, the improved demand noted at the end of 
being well maintained in September. 


\ugust 


OLD METALS 


The better feeling noted at the close of August developed 
into decidedly more cheerful sentiment during September, 
with fractional advances on nearly the entire list. 
the the coppers were still leading and had become 
relatively scarce. Prices were up %c. per pound each, to 
7.50c. for light copper, 9.75c. for strictly crucibled and 9.25c. 
for uncrucibled. The also were up %c. to 4.12'%c. 
for light brass, 4.75c. for heavy brass and 4.75c. for new 
brass clippings. No. 1 composition turnings were off %c..to 
but composition scrap was up M%4e. to 7.25¢e. The 
aluminums were in better demand, clippings unchanged 11.50c.., 
old cast 8.75c. but old sheet advanced ‘4c. to 9.00c. Heavy 
lead and battery lead each 15 points, the former 
to 3.40c., the latter to 1.65c. while tea lead was up Xc. to 
2.37'%4c. a pound. No. 1 pewter 2c. to 14c.; new 
shell cuttings advanced Yc. to 6.50c.; electrotype “4c. 
to 3.50c. while electrolytic dross advanced 20 points to 1.60c. 
and stereotype 35 points to 1.75c. The total volume of busi- 
ness, while small showed a better movement in scrap than 
has been experienced for a long time past. 


Toward 
close, 


brasses 


5.7 ; 


advanced 


declined 
type 











Metal Prices, September 20, 1921 





NEW METALS 
Open Market 


Coprern—Duty Free. Pate, Bar, INGot AND OLp Copper. 
Manufactured 5 per centum, Cents 

Electrolytic, carload lots, delivered 1214-12%«ce. 

Lake, carload lots, delivered 12%-12%¢c. 

Casting, carload lots, delivered - 117-12 c¢ 
Tin—Duty free 

Straits, carload lots... 27'ec 
Leap—Duty. Pig, Bars and Old, 25% ; pipe and sheets, 

20% Pig lead, carload lots 4.75-4.80 
Zinc—Duty 15% 

og PR a ee en tener e so oe: 4.85 

Prime, Western, carload lots oe 4.75 
ALuUMINUM—Duty, Crude, 2c. per lb. Bales, sheets, bars 

and rods, 3c. per tb. 

ee ee ee as enw hen gene 

100-Ib_ f. o. b. factory welts ide <an eons erase 

Ton lots, f. 0. b. factory ; 18-25 


ANTIMONY—Duty 10%. 


Cookson’s Hallet’s or American................ .. Nominal 
Chinese, Japanese, Wah Chang WCC, brand spot.... 4.60 
Nicket—Duty, Ingot, 10% ad valorem. Sheet, strip, strip 
and wire, 20%. 
BOO ae ae icy adi okie ex ete clei ctunteue arma 41.00 
Be ee tO Ee el 41.00 
PIN sis ii sch mitnactige eikion Spt ee eee 44.00 
MANGANESE MeEtTaL—95-98% Mn. carbon free, per Ib. 
Mn. contained wee ee ee nee 0.75 
MacGNesiuM Metart—Duty 20% ad valorem (100 Ib 
SRE a I AP ee ere tet $1.25-1.35 
ee rae 1.50-1.55 
CapMtumM—Duty free ...... is sas esha team aglaw 1.10-1,25 
CHROMIUM MetTaL—95-98% Cr., per Ib. Cr. contained. . 1.50 
CopaLT—97% pure ........... eye nee Nominal 3.00-3.25 
QuicksILveER—Duty 10% per flask of 75 Ibs........... 41.00-42.00 
PLATINUM—Duty free, per ounce..............--..0. 78.00 
St.ver—Government assay—Duty free, per ounce...... 991% 
CED — EG CPOE, WET CUNNRs acon osc civcdeccwsrcsseumnc 20.67 
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Metal Prices, September 26, 1921 





INGOT METALS 


COPPER SHEET 





Silicon Copper, 10%............ according to quantity 34 to38 
Phosphor Copper, guaranteed 15% ” 16! §t02834 


Phosphor Copper, guaranteed 10% i a 1574to27% 
Manganese Copper, 30% ........ ” “ = 50 to56 
Phosphor Tin, guarantee 5%.... - . ws 3554to455% 
Phosphor Tin, no guarantee.... se 7 os 35 to45 
Brass Ingot, Yellow............ si = is 8 told 
a ee”. ee " os " 11 tol3 
ie | " “3 ~ 11M%tol3% 
Parsons Manganese Bronze Ingots te = = 16%4tol& 
Manganese Bronze Castings.... vs ' ” 27 to36 
Manganese Bronze Ingots...... - fs 13 tol6 
Manganese Bronze Forgings... Ky = . 30 to40 
PROMOROL TGONZE .6 aces ccces a’ = rs - 24 +030 
Casting Aluminum Alloys...... = ¥ ws 18 to21 
ae si 9 38 











~ OLD METALS 





Buying Prices Selling Prices 


DS to556 Phone Cat Copper ak nics ick esieccidaur 10%toll 
8Y4to 9 SE I i a so oo hate divans any oeaind 10 toll 
7¥%to 8 RE ee Rn eee 9 to 9Y% 
8Uto 9 Heavy Machine Comp................. 10%toll 
5uUto 6 Pe ra arid a abies mmee 7 to7y 
3u%to 4 SS Se ee Oe eee 5 to 5% 
4%to 4% No. 1 Yellow Brass Turnings..........  5%4to 5% 
6Y%to 7 No. 1 Comp. Turnings................ 8 to 8% 
ee: I EI dao ccccciw sn cecosseecsenes 4 
Be bisickbabesnenskdceentdveeae 4 
4u%4to § Scrap Aluminum, Turnings............ 6Y4to 74 
10 toll Scrap Aluminum, cast alloyed.......... 12 tol3 
13 tol4 Scrap Aluminum, sheet (new)......... 15 tol6 
18 i eke en 6 haw We naeeneed 22 
456 «Old Mickel anodes «wo oc. cc ccccccccess 1614 
a re 26%4to28% 


Prices nominal—No market. 








BRASS MATERIAL—MILL SHIPMENTS 


In effect Sept. 1, 1921 
To customers who buy 5,000 lbs. or more in one order. 








aaNet base cer 
High Brass. Low Brass. Bronze. 
PE 6 oe. a ee $0.1514 $0.1634 $0.18 
ME aude sack sec See 1534 17% 184 
tts iat oqhna id cad 13% 1734 19 
Braved tubing ........<... 25 ee 29% 
Open seam tubing........ 25 aa 29% 
Angles and channels...... 30 a he 34% 
To customers who buy less than 5,000 Ibs. in one order. 
net base ner ip 
High Brass. Low Brass. Bronze. 
PEE co Winx kebanwan eoees $0.16%4 $0.1734 $0.19 
MRE ako via viomten aces 16% 18% 191% 
DN i iat ere eke gt ein 14% 1834 20 
Brased tubing ........-.. .26 Cente 303% 
Open seam tubing........ .26 notes 30% 
Angles and channels...... 31 pat 3534 











- SEAMLESS TUBING _ 


Brass, 18c. to 19c. per Ib. base. 
Copper, 19%c. to 20%c. per tb. base 





TOBIN BRONZE AND MUNTZ ‘METAL 


Tobin, Bronze Rod 





sos eon BRAT eccd ws 1734c. net base 


Muntz or Yellow Metal Sheathing (14”x48”).. 15%c “ 

Muntz or Yellow Rectangular Sheets other than 
Oe et: SS. ae eer eee : ne, ~  * 

Muntz or Yellow Metal Rod................. > ol. 28 


Above are for 100 Ibs. or more in one order. 


Mill shipments (hot rolled)............. 19'%4c.-20%c. net base 
PON DEE Fos obadc uv cea aaa bie os enee’s 20Mc.-2434c. net base 














__ BARE ¢ COPPER WIRE—CARLOAD LOTS 


— to — per lb. base. 





SOLDERING COPP ERS 


300 Ibs. and over in one order.............. 1734c. per |b. base 
100 Ibs. to 300 Ibs. in one order............ 1834¢c. per Ib. base 











ZINC SHEET 





Duty, sheet, 15%. Cents per lb. 
Carload lots, standard sizes and gauges, at mill, 10c. basis less 
8 per cent. discount, 











Ce, SN, MR oS acai einkb saeee ew ynes es ». lLle-l2Y4e. 
Open i I Ns a hares ovo amen cance’ L1c.-13c. 
ALUMINUM SHEET AND ) COIL 

Aluminum sheet, 18 ga. and heavier, hace I 5. :u cea os 39e 
Aluminum coils, 24 ga. and heavier, base price....... ~~ Coe 





~ NICKEL ‘SILVER ( (NICKELENE) 








Base Prices 
Grade “A” Nickel Silver Sheet Metal 


DO MI ha Seas ce re he cake ries seek easy .. 27%c. per Ib. 

15% Fe eee ora eae ale ae Matin ae 2Dxw%e. “ “ 

18% a Mee re ae Sle teint eee fi oe. on oo 
Nickel Silver Wire and Rod 

We Se ns er Ge ek een ek apne eee 29¢ per lb. 

15% we re Se ee eee 33144 z vs 

i or Bae eee Sn Oe ese a ere 30 ” 





NN ct I aE a io er asian TT Rta eae cae otha ew 35 
RS oh iy ae Deasie wale pat alettiin editne rh keel aia edith 35 
REET OE Oe Hen ee Re ONE Oe Te on 40 
eee er ee 42 
Cold Drawn: Rods (base) — x . 
Hot Rolled Sheets (base)....... err Ce eee 4° 


BLOCK TIN SHEET AND BRITANNIA METAL 


Block Tin Sheet—18” wide or less. No. 26 BL & S. Gauge or 
thicker, 100 lbs. or more, 10c. over Pig Tin. 40 to 100 lbs., 15c. 
over 25 to 50 Ibs., 17c. over, less than:35 Ibs., 25c. over. 

No. 1 Britannia—18” wide or less. No. 26 B. & S. Gauge or 
thicker, 500 Ibs. or over, 8c. over N. Y. tin price; 100 lbs. or more, 
10c. over Pig Tin. 50 to 100 Ibs., 15c. over, 25 to 50 Ibs., 20c. over, 
less than 25 lbs., 25s. over. Above prices f. o. b. mill. 








Lead Foil—base price—figured on base price of lead at the time. 

Platers’ metal, so called, is very thin metal not made by the 
larger mills and for which prices are quoted on application to 
the manufacturer. 








SILVER SHEET _ 


Rolled silver anodes .999 fine are quoted at from 69c. to 7lc. 
per Troy ounce, depending upon quantity. 
Rolled sterling silver, 68c. to 70c. 





NICKEL ‘ANODES 





85 to 87% seid. ee ere re eee free ccaese MOG “Oar th, 
90 to 92% oO ee eee A7¥Yc. per Ib. 
95 to 97% RE ee ee 50c. per Ib. 


Supply Prices, 


CHEMICALS 


In Commercia! Quantities 


Acid 

Boric (Boracic) Crystals hence wanes one lb. 

Hydrochloric (Muriatic) Tech., 20 deg., Carboys.lb 

Hydrochloric, C. P., 20 deg., Carboys............ Ib 

Bis oan std icnetensvesbevson Ib. 

Nitric, 36 deg. Carboys....... | Pe 

Nitric, 42 deg. Carboys... lb. 

Solohuric, GS Gem, CarBeysaicciics cicecsvecccacvns lb. 
Alcohol— 

Denatured gal 
Alum— 

Lump, Barrels ... Ib. 

Pow@ered, BO@rels 6 ..cceess. Ib. 
Aluminum sulphate, commercial tech Ib. .02! 
Aluminum chloride solution ...................+046- lb. 
Ammonium— 

Be COG DOPOD boc vicavaxedcoccedsaaneevans Ib. 

CURED tc. caues was aidewstiescbasecerennaes lb. 
Argols, white, see Cream of Tartar .............. Ib 
Arsenic, white, Kegs lb 
CD. bo dn coo 58 HR we Rds Vode ea tae Ib. 
eer ores gal 
Blue Vitrol, see Copper Sulphate 
Borax Crystals (Sodium Biborate), Barrels 
Calcium Carbonate (Prescipitated Chalk) ll 
Carbon Bisulphide, Drums . lb 
Sos hei dedsee ign csntees Caen aden Ib. 
Cobalt Chloride ... , ee eee ae Ib. 
Copper 

ee ek eee Se eee oe erry Ib 

Carbonate, Barrels . a Ib 

CE (irs vc ndacakas cht bbe bees hens eo ea Bes chee Ib. 

BOONE, TOGIO 0c Skickvninssrvaees Ib. 
Copperas (Iron Sulphate, bDbI.) .....0cscccccccccces lb. 


Corrosive Sublimate, see Mercury Bichloride. 
Cream of Tartar, Crystals (Potassium bitartrate). .lb 


OE Ce CREE Be Ate ee EST Ib. 
BOI 5: ain in 9: 8m thin h Rola ed bots Ae iacalenaied whe aaa ald lb. 
BT ee eee oe re ee ee Ib. 
Re er et Teer rrr cre rr ton. 
Fluor-spar (Calcic fluoride) ...........00..-. .ton 
NEE GEE aa: ty ccbmce dope ale Gah ae 6 5 ata oe ek ae gal 
ON EE OEE EE NG Mere Raa ee oz. 
Gum— 
PCE E CEES TO PETTITT Ce eee Tr lb. 
SE 5 cbcrcda dicta RaW. Dabs seed dk a abana Ib. 
Iron, Sulphate, see Copperas, bbl.................. Ib. 
Lead Acetate (Sugar of Lead)................ . Ib. 
Veliow Geeide CLAAGWE) 6 occ. ois is cds cceecdcccce Ib. 
Mercury Bichloride (Corrosive Sublimate)........1b. 
Nickel— 
Ce ENEU 4 sinks beta e ds cwews Reabanasseseen lb. 
Ce: Woe Me MOOR ii 2s Wiereec so aeeeeeeses een Ib. 
eS WM. cs ha Pec wae ed new cena tokens es Ib. 
Sn gS a an ee lb. 
ie eo al eo eee oer eee act Ib. 
Phosphorus—Duty free, according to quantity...... 
Potash, Caustic, Electrolytic 88-92% fused, drums. .]b. 
Electrolytic, 70-75% fused............-2.eeeeee Ib. 
Potassium Bichromate, casks..............cccceees lb. 
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Corieniie Gtr, CUE. insnccboncccaccsucesaba Ib. 07 ' 
Cyanide. 165 Ib. cases, SO-S6W....cccc cccccetsscnct lb. A2”% 
PE NE, IS sn dacwcndoccnucesnh eee ce eee lb. 05 
Se, ID cs nc caw a eueaoeausades nenme ana ton. $30.00 
SE eens eink «dna ad enue «waned weecan aie oz. -- 
ner meee ee eer) eee a Ib. 03% 
NE: GA. TN Ok WB oon iwi cdececcdbsensS eeeses lb. 40 
OE MN MI Oxi aicn de eoomawe aoe eneoten ener lb. .60 
Sal Ammoniac (Ammonium Chloride) in casks ....Ib. 07 
NOE TOON. WOW. nob od co a bekucs vaiemesensxawose oz. 86 
TE osc dln atin Waigace ene ain biped sei we a ome eee Oz. = mi 
ah Ae. re ce oz. A7 : 
SE Ri I ain cine ccbioeannresseamanl Ib. 03 
Sodium— 
Biborate, see Borax (Powdered), bbls ood 05% 
Biawielste.. tacks. Wilkes does coewennte.cieiee Ib. 03% 
Cyanade, 96 to 96%, 100 lhe... 06. ccc. s. coceden Ib. .28-.30 
Piydsate (Caustic Soda) BDBIS....<5 cic cccceccces Ib. 04% 
Hyposulphite, kegs .. re Se A fe ee 04 
Pe EG os sv uw os sem ees aa Ib. 04% 
a ee er eee Ib 06 
Silicate (Water Glass) bbis...........:.0.: ae 03 
RIN RWUINE ha svc cs'es keene eas . lb 60 
I es Sire re aoa tole Git Ib _- 
Sugar of Lead, see Lead Acetate ......ccccoscecvc Ib. .12-.13 
ee CR BA. inn vce cevchvnscedcccsoul Ib. 03 
po RO ON re ee a yes Ee er Ib AU 
fo PR ray ae a ani ne aera emma ea Pe REWE NR Ib. 03% 
Verdigris, see Copper Acetate...............ccceee Ib. 48 
Water Glass, see Sodium Silicate, bbls.. a 03 
Wax— 
Bees, white ref. bleached............cccscees <a 5S 
Se GO. Bsa histiviecdeeoeneercen baie . lb. 21 
|” eee ee eee ee ve eee Ib. .0214-.06 
Zinc, Carbonate, bbls. ........... . Ib. 08 
Cree, Wee WO: Baten i Riss cicec ceccks ce ¥ecauce Ib. .10-.12 
RS ire See sacha ust gmmewicioe econ — % 46 
RL, GU ihn a hci tana eeubehcaawicaneganesal Ib. 03% 
COTTON BUFFS 
Open buffs, per 100 sections (nominal). 
52. nels, BD whe GEE, CHOU. oo hi cee Chests vevcsete base, $39.40 
14 0 ee eee ree “49.00 
12 20 SS ee vdee aye 43.70 
14 ee ns See epee eng 58.90 
Sewed buffs, per pound 
oe oe Per er re ee are = A5 
FELT WHEELS 
Price Per Lb. 
Less Than 
100 Lbs. 
Diameter—6” to 18” her eee pan «SP $3.20 
. 6” to 18” Yr er 2.30 
6” to 18” over 3” 2.50 
GREY MEXICAN OR FRENCH GREY 
Diameter—6” to 18” | eee Aare ke 3.10 
6” to 18” DP MS diasdumngdast 2.20 
6” to 18” OE irnrcstxn nd 2.40 
Above are even diameters. Odd diameters 25c. advance. 








